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ADVERTISEMENT. 


T= E firſt edition of this work was publiſh- 
ed in 1747. It was defigned as a correc- 
tion and improvement of Boerhaave's Inſtitu- 
tions, by adding the new diſcoveries of Mor- 
gagni, Winſlow, Albinus, TEES, &c. 


In 1751, another edition was publiſhed; in 
which ſome things were treared more fully, and 
others more briefly, than before. The ana- 
tomical deſcriptions, particularly, were here 
abridged; ſome new phyſiological diſcoveries 
added; and a great number of e 


errors corrected. 


A. THIRD edition was publiſbed! in 1764. Here 
the author conformed the order of his ſubjects 
treated of in his Firſt Lines to thoſe of his larger 
work, and made the number of books contain 
ed in both equal; but did not think proper to 
abridge his Firſt Lines any farther, leſt they 
ſhould thus have become leſs fit for the pur- 
| Poſes of a text- book. 


TE demand for this work ſoon became ſo 
great, that an edition was printed at Edinburgh 
in 1766, under the inſpection of the then Pro- 
feſſor of the Inſtitutions of Medicine; who had 
formed the phyſiological part of his lectures 
upon a ſimilar plan. The greateſt care was 
taken to have this edition as exact and free 
from typographical errors as poſlible; and it 
was farther improved by the addition of an 

. Index, 


* 1 


18 which may be conſidered as an elegant 


compend of the whole. It was thought proper, 


however, to retain the erroneous numbers of the 


paragraphs which had eſcaped in the original 
editions, for the more eaſily referring from one 
place to another, and that no confuſion might 
ariſe from uſing the different editions. 


Or * laſt mentioned valuable edition the 
preſent i is an exact tranſlation, in which all 
poſſible care has been taken to give the true 
meaning of the author, in a plain and eaſy 
manner: An undertaking to I, the 3 
was incited by the % ation, that the tranſ- 
lation with which ſtudents have been hither- 
to furniſhed, not only was done from an old 


edition, exceedingly imperfect in compariſon 


with the laſt one; but is alſo unneceſſarily ex- 
tended in the printing to double the ſize of the 


oxiginal, and of courſe eee en 
5 in the Price. 111 
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PHY SIO LO G Y. 


CHAP. I. 
Of the Animal FiBREs. 


HE moſt fimple parts of the human body 
are either fluid or ſolid, The fluid parts, 

being of divers kinds, we ſhall hereafter 

conſider in their moſt convenient places. 
But here the ſolids, which make the moſt ſimple and 
true baſis of the body, come firſt to be conſidered de- 
fore the hiſtory of the other parts. 

2. The ſolid parts of animals and vegetables have 
this fabric in common, that their elements, or the 
ſmalleſt parts we can ſee by the fineſt microſcrope, are 
either fibres, or an unorganized concrete. | 
3. A fibre in general may be conſidered as re- 
ſembling a line made of points, having a moderate 
breadth; or rather as a flender cylinder. And that 


the more conſtant or permanent parts thereof are 


earth, is demonſtrated from a calcination, or a long 


3 continued putrefaction. 
4. Theſe earthy particles have their connection and 


8 pover of coheſion, not from themſelves or a mere con- 
. B ; tact, 
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tact, but from the intermediate glue placed betwix 
them. This we know from the. experiments mention 
ed above (3.); and from the eaſy experiment by which 


a burnt hair, whoſe parts yet hang together, recovers 
a degree of firmneſs by dipping in water or oil. Alſo 


the remains of ivory or bone ſhavings, whoſe jelly has 
been extracted, become friable, like bones which, by 
long expoſure to the weather, are converted into a true 
earth very ready to imbibe water. But even bones 


rendered friable by having their gluten extracted, will 


recover their hardneſs when the gluten is reſtored. 

It is this gluten alone which holds together the more 

ſimple parts of animals, | 
5. That this glue is compoſed of oil combined with 


Water by the vital attrition in animals, appears again 


from the chemical analyſis of bones and hair; from 


the jelly of bones, ivory, and horns; and from the 
nature of our aliments themſelves. Nor is there any 


kind of glue that could more powerfully join the parts 
of animals together; as we experience in fiſh- glue, 
and that of joiners or cabinet- makers, &c. _ 

6. Earthy particles then(3. ) cohering longitudinally, a and 
tied together by an intervening coheſive glue (5. ), com- 
poſe firſt one of the leaſt or moſt ſimple ſibres, ſuch as we 


have a knowledge of rather from reaſon than ſenſe. 


7. But the fibres which appear firſt to the ſight are 


of two kinds. The firſt kind of theſe fibres is lineal; 
namely, ſuch as have their length conſiderably large in 


proportion to their breadth; and which, by diſpoſing of 
the elementary particles in A right line, muſt of courſe 
lay them generally parallel with the contiguous fibres. 


| Examples of ſuch fibres we ſee in the bones, and moſt 


eaſily in thoſe of a foetus; and likewiſe in the tendons, 


| ligaments, and muſcles: only we muſt always remem- 


ber, that the eye never reaches to the ſmalleſt fibres, 


baut to larger ones made up of the ſmalleſt, and like to 


them in ſlenderneſs, placed together in a reQilineal 
courſe. That theſe are not different from the ſmalleſt 


fibres,'v we arc Fe 5 the moſt accurate micro- 


. ſcopes 


CAP. I. ANIMAL FIBRES. 3 
ſcopes of Muyſe and Lewenhoeck; by which the muf- 
cular fibres, divided even to the laſt, appear ſimilar to 
the larger, till at length they ſeem mere lines. 
g. The ſecond kind of fibres (7.) are thoſe in which 
the breadth is frequently larger than their length. 
Theſe, when looſely interwoven with each other, are 
called the cellular tunic; though the name tunic or 
membrane is on many accounts very improper. 

9. This cellular fubſtance is made up of an infinite 
number of little plates or ſcales, which, by their va- 
rious directions, intercept ſmall cells and web-like 
ſpaces ; and join together all parts of the human body 
in ſuch a manner, as not only ſuſtains, but allows them 
a free and ample motion at the ſame time. But in this 
web-likeſubſtance there is the greateſt diverſity, in reſpect 
of the proportion betwixt the ſolid parts and intercepted 
cells, as well as the breadth and ſtrength of the little 
plates, and the nature of the contained liquor, which 
is ſometimes more watery, and ſometimes more oily: 
and likewiſe in the mixture of fibres and threads; of 
which in ſome parts, as in the coats of the arteries, 
there is a great number; in others, as under the kin, 
ſcarce any. | 
10. Out of this net⸗ Are cellular ſubſtance, com- 
pacted by the little plates concreting and preſſed together 
by the force of the incumbent muſcles and diſtending 
fluids, or from other cauſes, ariſe broad and flat plates 
or ſeins in various parts of the body, which, being ge- 
nerally diſpoſed in a rectilineal direction, are more 
properly called membranes; or, being convoluted into 
| cones and cylinders, pervaded by a flux of ſome juice 
or liquors: through their cavities, put on the name of 
veſſels ; or elſe, being extended round ſome ſpace thar 


is in a plane parallel to itſelf, we call it a tunic or coat. 


But that tunics or coats are formed out of the cellular 
ſubſtance is proved by ocular inſpection, eſpecially in 
the aorta, ſkin, pericardium, or dura mater, by mace- 
ration; and the coats of the muſcles are thus evidently 
of a cellular fabric, ſimilar to that of other tunics. 


B 2 + 


8 The ſame thing isalſo proved from the caſy change of the 
_ fdartos, and the nervous membrane of the ile inteſtines, 
by inflatian, into a cellular ſubſtance; from the hard 
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and thick membranes - 8bout encyſted tumors, and 
which have their origin only in the cellular texture; 


and, laſtly, from that membrane which, being gra- 


dually compacted moſt firmly together, farms the true 
{kin lying under the epidermis, and being thence con- 
tinuedd is partly reſolyed into the ne en | 


texture which is filled with fat. 


11. All the veſſels with which we fre 8 


monly painted, are an addition to the cellular net. 


work, and in nowiſe conſtitute the nature of a mem- 
brane, but are ſuperadded to the membrane itfelf, 
which is firſt formed of the cellular net - like fubſtance. 
Betwixt the maſhes or ſpaces of the inteſtinal net-work 
of veſſels, perfectly well filled by the Ruyſchian art of 


injection, we ſtill ſee that the white cellular fubſtance 


which remains greatly exceeds the bulk of the veſſels, 
although, by their preternatural diſtenſion, they take 


up more room by filling more of the fpace. But for 
membranes compounded: af fibres interwoven with or 
decuſſating each other, I know of none ſuch; unleſs 


you will take. bs ya or tendinous fibres for them, 
which yet are ſpread only over the face of ſome true 
membrane. 

12. This cellular wab-like: fobiines; in the hank 
body i is. found throughout. the whole, namely, where- 


ever any veſſel or moving muſcular fibre can be traced; 
and this without the leaſt exception that I know of. 


13. The other elementary fubſtance of the human 


body (2. 12 which cannot be 'vuly called either a fibrous 


or cellular plate, is a mere glue evaſated and concreted, 
not within the fibres, but in ſpaces betwixt them. In 


the bones this extravaſated fubſtance is manifeſt 


enough: for you ſee the fibres very diſtinct in the 


bones of a foetus, in the intervals betwixt which you 
: _ the veſſels running; ſo that every bone in the 


1 on all ſides, reſembles the teeth of a comb. But 
2” | 


CAP. I. ANIMAL FIBRES.' 5 
this fabrie is fo altered in an adult perſon, that the juice 
being extravaſated in the ſpaces betwixt the fibres, and 
the intervals thereby filled up, as happens with the juice 
of madder, plates are then formed of the teeth above 
mentioned cemented together. The cartilages' ſeem 
to be ſcarce any thing beſides this glue conereted. 

14. But here the courſe of nature ſeems to be ſuch, 
that even the filamentary fibres (3. ) are all firſt formed 
of ſuch a transfuſed glue. And Wer the membranous 
or ſcaly fibres of the cellular ſubſtance (7.) are thus 

formed, appears from thoſe cellular fibres produced m 
| the thorax from a concreted vapour, which joins the 
ſurface of the lungs to the pleura; for theſe perfectly 
reſemble the true and natural cellular ſubſtance. The 
ſame appears alſo from a compariſon of the foetus 
with an adult; for the large ſubcutaneous cellular ſub- 
ſtance has in a foetus a mere jelly in its ſtead inter- 
poſed betwixt the ſkin and muſcles, which laſt we ob- 
ſerve very firm in a fœtus: from the morbid diffolution 
of the membranes of the muſcles' into a mere glue : 
and from a ſimilar change into glue or fize, made on 
the ſkin, tendons, and ligaments of animate; by means 
of boiling water. This theory is alſo illuſtrated from 
clots of coagulated blood, the ſanguineous membranes 
of Ruyſch, Albinus's membrancs formed of mucus, 
polypus, ſilk, and glue. Laſtly, that the bones 
themſelves are formed of compacted gluten, is ſhown 


from diſeaſes in which the hardeſt bones, by a lique- 


faction of their gluten, return into cartilage, fleſh, and 
: ſimilar changes are made on the bones of fiſhes 
and other animals by Papin's digeſter, 
165. leſeems, then, that agelatinous water, like the white 
of an egg, with a ſmall portion of fine cretaceous earth, 
firſt runs together into threads, from ſome preflure, the 
cauſes of which are not our preſent concern. Such a 
filament, by the mutual attraction of cohefion, inter- 
cepting ſpaces betwixt itfelf and others, helps to form 
a part of the cellular net-like ſubſtance, after having 
Eres ſome toughneſs from * neighbouring earthy 
particles, 
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particles, which remain after an expulſion of the re- 
dundant aqueous glue. And in this net - like ſubſtance, 
wherever a greater preſſure is impoſed on its ſcales or 
_ ſides, they turn into fibres and membranes or tunics ; 
and in the bones, laſtly, they concrete with an unor- 
ganiſed glue (4.) Hence, in general, all parts of the 
body, from the ſofteſt to the hardeſt, ſeem to differ no 
otherwiſe than as the latter have more of the earthy 

particles more cloſely compacted together, with leſs of 
the aqueous glue; while in the ſofteſt parts there is 
leſs earth. and more glue. | 1 in, 


of the CxILULAA SUBSTANCE and its Far. 
16. HE cellular fabric :4 angle up of fibres and 
plates (9.), which are neither hollow nor vaſ- 


cular, but ſolid ; although they are afterwards painted 
by an acceſſion of veſſels.” But the principal differences 


of this fabric are the following. In ſome parts of the 


body it is open and looſe, being formed of long and di- 
ſtant plates; in others, it is thin and compact, being 
made up of ſhort fibres concreted together. I find it 
ſhorteſt betwixt the ſclerotica and choroides of the eye, 
and betwixt the arachnoides and pia mater of the brain. 
Lalfo find it tender, but more conſpicuous, betwixt every 


two coats of the inteſtines, ſtomach, bladder, and ure- 


ters; in the lungs, where it obtains the name of yeſicles; 
under the pulp of the glans penis; and between the ſmall 
kernels: of the viſcera and glands. It is compoſed of 
longer fibres, where it is extended over the larger veſ- 
ſels, under the name of capſule or vagina; as through 
the viſcera, and particularly the liver and lungs; and is 
vaſtly firmer in the veſſels which go to the head and 
joints. Its principal uſe is to bind together the contigu- 
ous membranes, veſſels, and fibres, in ſuch a manner as 
to allow them a due or limited motion. But the cellu- 
5 2 ORE - ar 
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lar ſubſtance, ſo far as we have hitherto deſcribed it, 
hardly ever receives any fat; it is moiſtened by a wa- 
tery vapour, gelatinous and ſomewhat oily, exhaled out 
of the arteries and received again into the veins. The 
truth of this is eaſily demonſtrable from injections of 
oil and water, either alone or with fiſh-glue, made in all 
parts of the body. When this vapour is wanting, the 
ſmall fibres grow one to another, and the contiguous 
membranes or plates are cemented into one, with a loſs 
of their motion. [iN 8 
17. The cellular texture is more lax, and formed of 
plates rather than fibres, where it divides the muſcles 
and all their fibres, even to the ultimate fibre; where it 


ſurrounds and ſuſtains the leaſt veſſels with their free 


motion; and within the cavities of the bones, where it 
is alſo made up of bony plates, with membranous ones 
intermixed. That is likewiſe very lax, which, under the 
ſurface of the body, is every where interpoſed betwixt 
the muſcles and the ſkin ; but the laxeſt of all is that 
which ſurrounds the genital parts of the male with very 
wide cells. 8 45 | 

18. Into the empty ſpaces of this cellular texture 
(17.) is poured almoſt every where in the foetus, firſt a 
gelly, then a grumous, and laſtly a clotted fat, all under 
the ſkin, and in its ſmall hollows. It is compoſed of an 
inſipid inflammable liquid, lighter than water, which in 
a cold air concretes into a ſolid, eſpecially about the 
kidneys; and in graminivorous animals, in fiſhes, pro- 
bably alſo in man, while they are alive, it is very nearly 
fluid, although apt to be indurated. In it, along with 
the oil, is united an acid falt in quantity almoſt equal to 
the ſixth part of the oil. 

19. Through this cellular texture the blood-veſlels 
run and are divided; from the arterial extremities of 


Wich the fat is depoſited and abſorbed by the veins. 


This paſſage, from the arteries into the adipoſe cells, is 

fo free and ſhort; that there muſt needs be very large 
mouths by which they open, and by- which they give 
"admittance to injected mercury, air, water, diffolved 
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fiſh-glue or jelly, and oil not excepted, which is always 
very ſluggiſh in paſſing through the veſſels even of li- 
ving animals, Theſe are ſecreted not by any long ducts, 
but by tranſuding on all ſides through the whole extent 
of the veſſel; inſomuch that, when an artery is filled or 
injected with water, there is no part of the ſurrounding 
cellular ſubſtance but what ſwells with the moiſture. 
The warm fat, during the pulſation of the arteries, ea- 
ſily finds out the ſame paſſages. How quickly it is col- 
lected, appears from the ſpeedy renovation of it, by a 
returning fatneſs after acute diſeaſes. ' 
20. But that this fat is abſorbed by the veins, we are 
taught from the ſudden effects which exerciſe. of the 
muſcles more eſpecially has in conſuming the oil of very 
fat animals; alſo from the conſumption of our fat in 
fevers; from the cure of dropſies, where the water 
transfuſed into the cellular ſubſtance is in a manner 
abſorbed and thrown out by the inteſtinal tube; and, 


laſtly, from the tranſuding of water and oil from the 


venous orifices, when injected by the ſyringe. Whe- 
ther the nerves are ſpread upon the adipoſe cells, is a 
queſtion. But it is certain they in moſt parts run through = 
this ſubſtance, and hereby divide, in their courſe, into 
the minuteſt filaments, ſo ſmall that you can no longer 
trace them by the knife. But then the fat is both inſen- - 
rr fob alone fo bf 
21. The intervals or ſpaces betwixt the plates or 
ſcales of the cellular membrane, are every where open, 
and agree in forming one continuous cavity throughout 
the whole body. This appears from the inflation which 
butchers, and like wiſe the ſurgeons of Ethiopia, make by 
a wound of the ſkin, and which raifes the ſkin all over 
the body; alſo from an ephyſema, in which the air re- 
ceived by a wound of the ſkin, being retained, cauſes 
a a ſwelling throughout the whole ſurface of the body; 
the paflage of bodies, put under the ſkin, to a place re- 
mote from that at which they entered; the paſſage of 
pus, from an inflamed place to remote ulcers; and, fi- 
nally, from diſcaſes, in which a watery or ſerous humour 
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is depoſited into all the cells of this net-like ſubſtance 
throughout the body, and is emptied from them all by 
a ſingle inciſion. That none of the cellular fabric is ex- 
cepted from this communication, appears from caſes 
wherein the vitreous body of the eye has received the 
flatus of an emphyſema; and again from diſeaſe, in 
which the gelatinous ſerum of a dropſy has been found 
transfuſed even into the cavernous bodies of the penis. 
22. The great importance and uſe of this cellular 
ſubſtance, in the animal fabric, muſt be evident to all 


wbo conſider, that from this part alone proceeds the due 


firmneſs and ſtability of all the arteries, nerves, and 
muſcular fibres of the body, and conſequently of all the 
fleſhy parts and viſcera formed from thence; and even 
the figures of the parts, their juſt length, cavities, 
curvatures, flexures, and motions, depend entirely on 
the cellular membrane, in ſome places of a lax and in 


others of a more denſe and hard fabric: That out of 


this ſubſtance, joined with veſſels, nerves, muſcular and 


tendinous fibres (a great part of all which are before 


formed of this ſubſtance only), all the viſcera, all the 
muſcles and glands, with their ligaments and capſules, 
are entirely compoſed ; and that only from the different 
length, tenſion, quantity or proportion of this the di- 
verſity of our glands and viſcera ariſes ; and laſtly, that 
this alone makes up by far the greateſt part of the 
whole body, as we are certain, although the whole be 
not formed out of cellular filaments of this kind. | 
23. This ſubſtance hath a contractile power, diffe- 
rent from that of irritability, which, though not de- 


monſtrable by experiments, for the moſt part diſpoſes 


the cellular fibre to ſhorten itſelf after having been 
ſtretched. This power, excited by cold, renders the 
{kin rigid; raiſes the hairs; draws up the ſcrotum; and, 
alter geſtation, reſtores the ſkin of the abdomen, and 
the uterus, to their former ſize. The ſame force, by a 
gentle but continual contraction, promotes the ſecretion 
of the fat, the liquors of the ſubcutaneous and other 
glands, and pus: in the veins and receptacles, it refiſts 
e | C dilatation ; 
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_ dilatation; and, when that is taken off, it reſtores the 
part to its former ſize. In the fœtus, this gentle force 
is among the principal cauſes of the change that hap- 
pens to the body. 1 | | 

24. The uſes of the fat are various; as to facilitate 
the motions of the muſcles in all parts, leſſen their at- 
trition againſt each other, and prevent a ſtiffneſs or 
rigidity : it fills up the intermediate ſpaces betwixt the 
muſcles, with the cavities about many of the viſcera, in 
ſuch a manner, that it readily yields to their motions, 
and yet ſupports them when at reſt : it principally con- 


- Miitutes the weight of the body; conducts and defends. 


the veſſels: it gives an uniform extenſion to the ſkin; 
and, ſerving as a cuſhion to eaſe the weight of the body, 
renders the whole of a comely, agreeable ſhape : it pro- 


\ ' bably, by mixing with many of the humours, abates 


their acrimony : it has a principal ſhare in forming the 
matter of the bile; and, by tranſuding through the car- 
tilaginous incruſtations of the bones, it mixes with the 
articular liquid, and by abſorption ſerves to ſmear 
their fibres: by exhaling through the pores of the ſkin, 
it keeps off the inclement drying quality of the air: alſo, 
by exhaling in a living perſon from the meſentery, me- 
ſocolon, omentum, and round the kidneys, it lubricates 
the ſurfaces of the viſcera with an oily emollient vapour; 
and, by interpoſing betwixt their integuments, prevents 
their growing one to another. „ 
25. The fat is depoſited into the cells of this ſub- 
ſtance by ſleep, reſt pe body and mind, and a diminiſh- 
ed force of circulation; whence, being collected in too 
great a quantity, it proves injurious by compreſſing the 
veins; and, by cauſing too great a reſiſtance to the heart, 
it makes a perſon ſhort-breathed, and liable to an apo- 
plexy or dropſy. The ſame humour is taken up by the 
veins; and, being rapidly moved along the arteries, is 
conſumed by violent exerciſe, venery, watchings, cares 
of the mind, a ſalivation, diarrhœa, fever, faſting, or 
ſuppuration. When reſtored to the blood, it increaſes 
acute diſeaſes, tinges the urine, and forms a part of its 
| W ſediment. 
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ſediment. After a ſudden conſumption of it, it is ſoon 
renewed again from good juices, or healthy humours: 
but, in a languid habit, a gelly, inſtead of fat, is depo- 
ſited into the cells; and this cauſes the dropſy we call 
anaſarca, together with an external hydrocele or watery 
ſwelling. 1 i 87 ee 


CHAP. II. 
| Of the ARTERIES and Veins. 


26. H E - membranes we ſhall hereafter better de- 
ſcribe, each in its reſpective place. Of 
theſe membranes there are ſeveral common to the ar- 
teries; which are long extended cones, whoſe dia- 
meters decreaſe as they divide into more numerous 
branches. But where the arteries run for ſome length, 
without ſending off large branches, their convergency 1s 
not very evident; and at length, where they are called 
capillaries, and wherever they give paſſage to only a ſingle 
red globule, they are either cylindrical, or very nearly 
ſo, from the imperceptible diminution ; but their tranſ- 
yerſe ſections are every where and without exception 
circular, when the artery is full. Where they ſend off 
large branches, the light or cavity is there ſuddenly di- 
miniſhed, inſomuch that they might be taken for a 
chain of cylinders, of which every one is narrower 
than the preceding. If you reckon them cones, then 
the common baſis of the cone in all arteries is either in 
one or the other ventricle of the heart ; and the apex 
of the cone terminates either in the beginning of the 
veins, or in the beginning of the cylindrical part of the 
artery, or in the exhaling veſſel, unleſs it is cylindrical. 
In ſome'places they ſeem to diverge or dilate; at leaſt 
they become there of a larger diameter, after they have 
been filled or diſtended with wax; which poſſibly may 


ariſe from ſome ſtoppage of the wax, by whoſe impulſe 


that part of the length of the artery becomes more di- 
Nie | C 2 ſtended 
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ſtended than the reſt, Examples of this kind we have 
in the-vertebral artery, at the baſis of the ſkull, in the 
ſplenic artery, in the flexure of the carotid artery, ac- 
cording to Mr Cowper's injections ; and, laſtly, unleſs 
all my experiments deceive me, in the ſpermatic arte- 
Ties. In all places, likewiſe, where the ramifications be- 


gin, the diameter of the artery 1s a little increaſed. 


27. There is indeed no external coat perpetual and 
proper to all the arteries ; but the office of ſuch a coat 
is ſupplied to ſome of them by one ſingle external and 


Incumbent integument, which in the thorax is the 


pleura, and in the abdomen the peritonzum. In the 
neck, arm, and thigh, a fort of thicker cellular ſub- 


ace ſurrounds the arteries. The membrane of the 
pericardium, which on all ſides cloſes round the aorta, 
returns back with the veſſels to the heart. The dura 


mater imparts a capſule that ſurrounds the carotid ar- 
tery as it paſſes out through a hole in the ſkull. But 


the firſt true external membrane common to the arte- 


rial tube in all parts of the body, is the cellular ſub- 


ſtance, which in ſome parts (as i in the thorax) we ſee 


Wen with fat. 5 

28. This cellular coat is, in its external ſurface, of a 
more la texture, painted with a great many ſmall arte- 
ries and veins; and it has nerves running through its 


ſubſtance, which are none of the ſmalleſt. There is 


ſometimes ſo much of this cellular ſubſtance about the 
artery as might occaſion one to think it hardly belonged 
to it as an external coat or lamella, but rather as ſome 
foreign net-work added to this veſſel. Thus we find it 
in the arteries of the neck, groins, and ſubclavians; in 
the meſenteric, cœliac, and hepatic arteries ; where it is 
chietly i interwoven with long fibres. And theſe are the 


___ vaginz or capſules of the arteries, n obſerved 


in ſome eminent anatomiſts. 
29. As this cellular coat advances more inward, and 
nearer to the light and capacity of the artery, it be- 


comes more denſe, ſolid, and is tied more cloſely toge- 
ey by a kind 1 wool, and may be called the proper 


coat 


n Arier ses wy 


coat of the artery. That there is no tendinous coat of 
the arteries diſtinct from this laſt part of the cellular 
ſubſtance, is evident from maceration, whereby the in- 
ner ſtratum of this arterious tunic changes into a cel- 
lular fabric. 
zo. Within the former, and nearer the light or ca- 
pacity of the artery, it has a coat of muſcular fibres, 
which are in general imperfect circles: that is to ſay, 
no fibre any where makes a complete circle round the 


veſſel; but a number of ſegments conjoined together, 
with their extremities turned off ſideways, ſeem to form 


one ring round the artery. Theſe fibres, in the larger 


arterial trunks, form many ſtrata, appear of a reddiſn 
colour, and are remarkably firm and ſolid ; but in the 


ſmaller arteries they are by degrees more difficult to 
demonſtrate, and ſeem to be wanting in the arteries of 
ſmall animals. I have never obſerved them to run along 
the veſſel lengthwiſe. Under theſe membranes, but 
pretty difficult to demonſtrate, is an exceeding ſhort 
cellular texture, into which a chalky concreting matter 
is poured when an artery oflifies. 
31. The znnermoſt coat of the artery is thin, and fine- 
ly poliſhed by. the influent blood; fo as to form a ſingle 
incruſtation that every where lines the fleſhy fibres, 
which are not very continuous one to the other, and 
prevents the blood from inſinuating into the ſpaces be- 
twixt them. It is every where ſmooth and without 
valves; although, from a ſort of mechanical neceſſity, 
ſouietimes certain folds, raiſed into a ſemicircle at the 
origination of branches, form a projecting eminence ; 
as we ſee at the branches produced by the arch of the 
aorta. Yet, in arteries of the viſcera, the innermoſt 
coat is ſofter, lax, wrinkled, and almoſt friable, eſpe- 
cially in the duQtus arterioſus. 


32. The arteries themſelves have arteries which are 
more particularly ſpread through their external cellular 


coat; and, ſpringing on all ſides from the next adjacent 
ſmall arterial trunks, form numerous branchy net- 
works, which are all of them indeed very minute, but 


plainly 


. 
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_ plainly appear, even in the foetus without injection, to 
be very numerous. There are alſo nerves which de- 

ſcend for a long way together through the ſurface of the 

artery, and at laſt vaniſh in the cellular ſubſtance of the 

veſſel; of which we have a ſpecimen in the external 
and internal carotids, and arch of the aorta. And from 

theſe, do not the arteries ſeem to derive a muſcular and 
convulſive force, very different from that of their ſimple 
elaſticity? Does not this force ſhow itſelf plainly e- 
nough in fevers, faintings, palſy, and conſumption, and 
paſſions of the mind? But the artery is in a manner 

inſenſible and unirritable; and if it is conſtricted by the 
application of poiſons, it has this in common with the 
33. The ſections, or diviſions, of arteries ſhow them- 
ſelves with a round light, or hollow capacity, becauſe 
they are elaſtic; and this is the reaſon why, from the 
ſmall arterics of the teeta, hamorrhages are ſometimes 
fatal. The aorta, indeed, of the thorax and abdomen, 
the carotids of the neck, and ſome other arteries of the 
dead body, from their leſſened extenſion, appear ſome- 
what flat or depreſſed ; but their round figure, or cir- 
cular ſection, is every where reſtored by injection. 
Their elaſticity is alſo evident in that powerful com- 
preſſure, which a ſegment of a large artery makes upon 
the finger that diſtends it, and which is much ſtronger 
in a dead than in a living body. In the living body, 
indeed, this force yields to that of the heart; but in- 
ſtantly recovers itſelf, when the heart is relaxed, and 
reſtores the artery to its former diameter; and this 
makes the pul/e, whoſe full explication ought to be 
preceded by an hiſtory of the heart: at preſent, it may 
ſuffice for us to ſay, that all the arteries have this pul- 
_ fation, although the ſyſtole and diaſtole thereof can be 
perceived by the finger, only in the larger, not in the 
ſmaller ones naturally; and in the ultimate infleQion of 
the arteries, the pulſe totally vaniſhes; but, by an in- 
creaſed motion of the blood, even the leſſer arteries 
make a violent pulſation, as we ſee in an e 
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Theſe veſſels ſtrongly contract lengthwiſe, and are ren- 


dered ſhorter on diſſection. 


34. The frength of the arteries is conſiderable 
enough : but as the denſe, hard net-work of the outer 
cellular coat refuſes to yield to a diſtending force, it 
breaks without much difficulty, almoſt eaſier than the 


coats of the veins; and from thence ariſe aneuriſms. 


But, in general, the trunks are, in all parts of the body, 


weaker, and the branches ſtronger, in their coats; 


. whence the impulſe of the blood may exert a conſi- 


— 


derable effect upon the former, but leaſt of all on thoſe 
of the limbs. From hence it is, that aneuriſms are moſt 


frequently formed near the heart; for, in the lower ex- 


tremities, the ſtrength of the arteries, and of the veins 


too, is much increaſed, as well as in the ſecreting or- 


gans. 5 
35. With regard to the courſe and general diſtribution © 


of the arteries, nature has every where concealed them, 


except in a few membranes. But ſhe hath diſpoſed of 


the trunks every where in places of ſafety, becauſe 


wounds cannot happen to the ſmaller of them without 
danger, nor to the larger without loſs of life. The ſkin 
is ſpread with numerous ſhort and ſmall arterial trunks; 
but the larger ones, defended by the ſkin and muſcles, 


creep along near the bones. In general, the arteries 
are in proportion to the parts of the body to which 
they are ſent. The largeſt go to the ſecretory organs, 


the brain, and ſpleen; the leſſer ones to the muſcular 
parts. 8 5 


36. The proportion of the light or cavity of the ar- 
tery to its ſolid part is not every where the ſame, nor is 
it conſtant even in the ſame artery. This proportion, 


in the firſt place, is leaſt of all at the heart, and in- 
_ creaſes as the arteries remove farther from it. Second- 


ly, in a full-fed plethoric animal, whoſe blood paſſes 


freely, and with great force, through its arteries, the 


proportion of the ſolid parts of theſe veſſels is leſs than 


in a famiſhed extenuated creature, whoſe blood hath a 


feeble motion. 
4 = 37. From 


37. From the trunks of all the arteries branches are 


ſent forth, and from theſe again proceed leſſer twigs 
by a numerous diviſion, of which you can ſcarce find 


the end, though you may perhaps count twenty ſubdi- 


viſions of this kind. Here the lights or ſections of any 
two branches, taken together, always exceed the light 
of the trunk from whence they come, in nearly a ſeſ- 
quialteral proportion, or as one and a half to one, or 
ſomewhat leſs. Alſo every trunk, juſt above its divi- 
ſion, is ſomewhat broader or more expanded. The 
angles, at which the branches go out from their trunks, 
are generally acute, either half right angles or nearly 
ſo ; to the forming of which angles, as we ſee in me- 
chanics, there is required thelongeſt projection. In- 
ſtances of their going off at right angles, or nearly fo, 
we have in the lumbal or intercoſtal arteries ; of their 
going off in a retrograde or reflected courſe, we have 
one inſtance in the coronaries of the heart, and ano- 
ther inſtance in the ſpinal arteries, which are produced 
by the vertebrals. But, generally ſpeaking, thoſe 
which are eſteemed retrograde or reflexed were ſent 
off, at their origin, in acute angles; ſuch as the aſcend- 
ing artery of the pharynx, the deſcending one of the 
palate, the umbilical mammary arteries, and the nutri- 
tious ones of the large bones. Laſtly, we often ob- 
ſerve large branches ariſing under lefler angles, and 
ſmaller ones under greater angles: but it is rarely that 
we obſerve two arteries of a large diameter run toge- 
ther into one trunk. An example of this, however, 
we have in that artery which is formed out of the ver- 
tebrals : in the ſmaller ones it is frequent, as in both 
the ſpinal arteries, and that of the ſincipital foramen, 
In many parts, the arteries have repeated alternate un- 
dulations or flexures, as they run on in a ſpiral courſe, 
wherein we ſee their diameter often conſiderably en- 
larged, as in the large inteſtines, womb, face, ſpleen, 
lips, and. iris. Even the ſtraight arteries in other” 
places, if too much diſtended, fall into. ſerpentine 
flexures. Sometimes they are ſuddenly twiſted: into a 


* 
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kind of circles, as the carotids under the mammillary 

38. The arteries are frequently conjoined one to 
another by intermediate branches, in ſuch a manner, 
that. the twig of ſome certain artery ſhall run to meet 

one of the fame kind from another neighbouring arte- 
ry, and, by joining together with that, form one trunk. 
Inſtances of this kind we have among the large trunks 
in the inteſtines, among the middling ones in the kid- 
neys, womb, &c. and among the ſmaller in all parts of 
the body ; inſomuch that there is no part of the human 
body wherein the neighbouring arterial trunks, whe- 
ther of the ſame or of different denominations, do not 
form anaſtomoſes or joinings one to the other by m- 
termediate branches. Of rings diverging laterally 
from the arteries, and returning again into themſelves, 
we have inſtances in the eye and brain. The extremi- 
ties of the arteries which are either cylindrical or near- 
ly fo, fend off ſmaller branches, which, for their ex- 
tent, are more numerous, and generally diſpoſed like 
a net ; fo that each branch, by its ſmaller twigs, forms 
anaſtomoſes with thoſe of its neighbouring branches: 
and thus we find it in all membranes. By this means it 
happens, that, though the paſſage from the heart to 
any part of an artery is obſtructed, the blood may ne- 
vertheleſs flow through the neighbouring arteries int 
all the branches of the obſtructed one. Thus a gan- 
grene or languor of the part is very ſtrongly prevent- 


ec, and the obſtruction is more eaſily reſolved by the 


repulſion of the obſtacle into the larger part of the 
trunk. . e 
29. Laſtly, one of the leaſt arteries is either chan- 
ged by a continuation of its canal into a vein, in fuch 
a manner, that the ultimate little artery, which is ge- 
nerally refſected, having ſurpaſſed the angle of its re- 
fleQion, becomes now a ſmall vein; or elſe a branch, 
ſent out at right angles from the artery, is inſerted un- 
der a like angle into the branch of a ſmall vein. Both 
theſe kinds of mechaniſm are demonſtrated to us 0 
_— D | the 
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the microſcope, and the eaſy return of injections thro”. 
the veins into the arteries. And theſe vaſcules we ſee 
ſometimes large enough to receive only one, and ſome- 


times ſeveral blood - globules at a time. A large artery 


is never obſerved to open into a vein. 

40. In the viſcera, we find the ſmall arteries diſpo- 
ſed not ſo much in _net-works as in a different fabrica- 
ture, wherein the ſmall branches deſcend very thick, 
or in cluſters, parallel to the trunk, ſo as to reſemble 
bruſh-pencils, a variety of little trees or buſhes, ſmall 
ſerpents, or threads, according to the various neue 
tion of the parts. 


41. Sometimes the arteries end in another manner, 


namely, by being converted into veſſels of the ſmaller 


kinds. Theſe are ſometimes continuous to the arte- 
ries and real arterial trunks, as will be obſerved in the 


ophthalmic artery, upon tracing the arteries of the tu- 


nica choroides, or the colourleſs ones of the circle of 


the uvea and iris. That a net · work of pellucid arteries 
is continuous with the red branches of the ophthalmic 
one, is evident from inflammations, and the redneſs of 
the parts when relaxed by vapour or by cupping 3 
from repletion, and the microſcopical experiments of 
Lieberkuhnius upon frogs, in which colourleſs glo- 
bules were ſeen to paſs from a red artery into a lateral 
veſſel. In a fabric of this kind the red blood is waged 
forced into the ſmaller veſſels. 
42. In other places the ſmaller veſſels ſeem to pro- 
ceed laterally as branches from the trunks of the leaſt 
ſanguineous arteries, and are drawn out into trunks 
ſtill ſmaller. Theſe are called excretory ducts. It is 
with difficulty that theſe veſſels are filled with red 
blood; of this, however, we have examples in the 
kidneys, the liver, and breaſts. Indeed the blood, 
when vitiated, penetrates the excretory ducts of the 
whole body, even without hurting the veſſels, nor is 
that aberration found to be productive of any evil con- 
e 1 the en of the blood is cured. 
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Another termination of the arterial extremities 
is ; into the exhaling veſſels ; and this is a manner of their 

ending very frequently to be obſerved in all parts of the 
body. The whole ſkin, all membranes of the human 
body which form any cloſe cavity, all the ventricles of 
the brain, the anterior and poſterior chambers of the 
eyes, all the adipoſe cells and pulmonary veſicles, the 

whole cavity of the ſtomach and inteſtinal tube, thro* 
which the air has a paſſage, are all of them repleniſhed 
with exhaling arteries of this kind. Theſe breathe out 
a thin, watery, gelatinous humour, which, being col- 
lected together by ſtanding, ſometimes makes no in- 
conſiderable quantity; and, particularly by diſeaſe or 
death, is converted into a watery, but coagulable 
lymph. The truth of this is eaſily demonſtrable from 
the watery ſweat that enſues after injecting the arteries 
with that liquor warm. In ſome places, indeed, they 
exhale, not a thin vapour, but blood itſelf, as we ſee 
in the heart, the cellular fabric of the penis, urethra, 
clitoris, and nipple of the female breaſt; in all which 
the blood itſelf is naturally poured out. Does not eve- 
ry ſecretion that is made in true glands or hollow cryp- 

tz bear ſome analogy to this exhaling fabric ? 
| 4. Whether or no, in all parts of the human body, 
do the pellucid veſlels ariſing from the ſanguine ones, and 
carrying a humour thinner than blood, again ſend out 
other ſmaller veſſels to be ſubdivided into {till leſſer or- 
ders? We ſeem, indeed, not to want examples of 
this in the manner propoſed to us by the moſt cele- 
brated profeſſors. That the aqueous humour is ſepa- 
rated by very fine veſſels, generated from the colour- 
leſs arteries of the iris, is very probable. That the red- 
coloured veſſels in the cortical ſubſtance of the brain 
ſeparate a juice, pervading the medullary ſubſtance, by 
the intermediation of another order of veſſels, we are 
almoſt certain. And the like we are perſuaded from 
an eryſipelas or yellow inflammation, arifing from the 
Lag or ſerous globules impacted into OUTER Vat 
els | 5 | 
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45. It may be then aſked, If there are not yellow 


arterious veſſels of a ſecond order, which ſend off lym- 


tic ones of a third order, from whence by degrees 
ſtill leſſer kinds of veſſels branch out? Such a fabric 


does not ſeem agreeable to the very eaſy tranſition that 


is made by the blood, mercury, or wax, into the ex- 
haling and perſpiratory veſſels, or into the uriniferous tu- 
buli, with the adipoſe and pulmonary cells; nor is it 
very difficult for the blood to ſtray into the laQtiferous, 
lymphatic, and lachrymal ducts, whither it thould 


ſeem not able to penetrate, if it went through any 


other intermediate vaſcular ſyſtem, ſmaller than the 
blood-globules, which make the ſame journey. Nor 
can this ſyſtem be allowed by tbe great impediment or 
retardation that muſt ariſe to the humours in a third, 
and much more in the lefler orders of veſſels. 

46. The VEINS, in many. particulars, reſemble 


| the arteries. There are ſix, of which two anſwer to the 


aorta, and the remaining four to the pulmonary artery. 
Their baſis is in the ventricles of the heart, and their 
apices in the extremity of each branch, through all parts 
of the body, excepting one inſtance in the liver. And, 
in a great number of parts, they run parallel with the 
arteries, one by the fide of the other; but yet they 


| differ from the arteries in various reſpects. 


47. The fabric of the veins is lender, every where 
ſanooil; difficultly ſeparable into diſtinct coats or mem- 
branes; like the arteries and the cellular texture ſur- 


rounding this fabric is very eaſily diſtended. This fa- 
bric, both above and below the heart, is ſurrounded, 


except in one place, with muſcular fibres. Every 


where, however, it is lax, like the cellular texture of 


the arteries by which they are joined to the other parts 
of the body. Notwithſtanding this ſlender fabric, the 
veins are every where fufficiently firm, and do not 
eafily burſt with inflated air; being, in moſt inſtances, 


ſtronger than the arteries themſelves. But they burſt 


much more eafily in living than in dead animals, as 


1 — from morbid inſtances in the arm, face, leg, 
wh on 8 ; _ thigh, 


1 
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thigh, &c. Nor do they ſupport themſelves like cy- 
linders after being divided, but they collapſe together, 
fo as to make their light or capacity appear like a flit; 
except they are ſuſtained and hindered from collapſing 
thus by ſome ſtronger cellular ſubſtance placed round 
them, as we ſee in the liver and womb. They are but 
ſlightly irritable, unleſs the ſtimulus be of the chemical 
or. more acrid claſſes; for, in that caſe, they contratt 
themſelves with a convulſive force greater than that 
of the arterjes. They have no pulſation, if we may 
truſt all accounts, unleſs the venous channel is ſome- 
where obſtructed; or when, in dying people, the 
blood is thrown back again from the right auricle into 
the deſcending and aſcending ann; or when wo 
back from the brain. 

48. The veins are much larger than their corre- 
ſponding arteries,” having the ſquare of their diameter 
often double or triple that of the latter; and, in ſome 
places, almoſt quadruple; as near as the emulgents 
and veſſels of the kidneys. In general, however, the 
diameter of the veins is to that of the arteries as nine 
to four; yet the capacity of the capillary veins but 
little exceeds that of the arteries which accompany 
them. They differ likewiſe from the arteries in their 
diviſion, having more numerous trunks and branches; 
for to one artery in the limbs, we uſually meet with 
two veins. The larger veins are alſo branched in a 
more net-like diſpoſition, by forming more frequent 
anaſtomoſes one with another ; for not only the ſmall- 
er branches, but even the larger trunks, of the veins, 
are conjoined one to the other within its neighbour- 
hood, upper with lower, and right with left, by appa- 
rent inlets or inoſculations. They affect to run near 
the ſurface of the body; and through the limbs, neck, 
and head: they run a long way covered with little 


more than the bare ſkin, which is a circumſtance we 


very rarely obſerye in arteries; and, for the ſame rea- 
fon, they often go out, in their courſe, to a conſiderable 

Elance from the arteries, For, in this caſe, the veins 
| follow 
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follow the ſurface of the parts next the ſkin, without 
their correſponding artery, which, in the mean time, 
deſcends to a conſiderable depth, attended in its courſe 
by ſome ſmaller venous branch. In the ſmaller branches 
of the veſſels, where they make net-hke diſpoſitions 
in the membranes and the internal fabric of the viſce- 


ra, the veins and arteries commonly run contiguous 
one with the other; but here the veins have A 


2 leſs ſerpentine or inflected courſe. 

49+ In the larger ſanguineous veins, little valves are 
Tx: in great plenty. The innermoſt membrane of 
the vein, being double, riſes into the cavity of the veſ- 
ſe] like a curtain, ſtretching itſelf farther along the 
vein every way, ſo as to form what may be called a 


a kind of little horns ; but the baſis, which is the part 


that ſuſtains the weight of the blood, is ſtrongeſt, and 


grows out of the vein in the ſhape. of a circular ſeg- 
ment. Theſe, joined with the ſide of the proceeding 


vein, intercept a ſpace, of which the outer ſide is the 
vein itſelf, and the inner the valve, which, by its con- 


vexity, ſtands out within the bore of the vein; ſo that 


the parabolic ſpace or hollow mouth of the valves al- 
ways looks towards the heart : they are found in all the 
ſubcutaneous veins of the limbs, in thoſe of the neck, 

face, tongue, and in the veins of the penis: at the 
origin of the larger branches there are two, three, 
four, and ſometimes five of them together, while in 
their ſmaller branches they are only ſingle. There are 
none of theſe valves in the deep running veins of the 
viſcera; and, therefore, none in thoſe of the brain, lungs, 
heart, or liver, or through the whole ſyſtem of the ve- 
na portarum, nor in the kidneys or womb (except one 
or two valves in the ſpermatic vein); nor, laſtly, are 
there any in thoſe ſmaller blood-veins, which are of a 


leſs diameter than the twelfth part of an inch. Some- 


times, though rarely, they are found in the vena azy- 
os, and at the mouths of the hepatic and renal veins : 
there I have ſeveral times obſerved a ſort of wrinkles in 
the = DRE, of valves. In the ſmaller venous yr 
mol there 


there are a ſet of long, ſharp-pointed or parabolical 
valves, of a more extended figure as the vein is ſmall- 
er: and theſe make a greater reſiſtance than the larger 
valves, to hinder the blood from returning back upon 
the parts. Ts 

50. The veins have their origin, as we ſaid before, 
from the terminations of the arteries. They ſome- 
times ariſe by a continuation from the inſerted branches, 
or from a reflection of recurved trunks of the ſmalleſt 
arteries. Others again are either continued from veins 
leſs than thoſe which carry blood, or elſe receive addi- 
tions and roots from them; as we ſee, for inſtance, in 
the lymphatic veins of the thoracic duct. Others of a 
bibulous kind take their origin from the abſorbing 


yeins that are diſperſed all over the ſurface of the 


body, as in the chambers of. the eyes, the cavities of 
the inteſtines, bladder, womb, breaſt, peritonzeum, 
pericardium, and ventricles of the brain. From theſe 
iſſue a watery ſweat, by injecting the venous trunks with 
that kind of liquor, which may be eaſily imitated 


throughout the whole human body: hence water, jel- 


ly, or oil, diſtil from the the vena portarum into the 
cavity of the inteſtines; hence alſo water, injected into 
the abdomen of a living animal, quickly vaniſhes : but 
of theſe things we ſhall ſpeak more largely in a proper 
place. : | 

51. Not much differing from the former are thoſe 
veins which, ariſing in all parts of the cellular mem- 
| brane, return thin vapours, dropſical waters, diſſolved 
fat, or extravaſated and corrupting blood, and the poi- 
fon of opium introduced into the cellular texture, 
again into the maſs of the blood; or which take up 
again and return the blood itſelf from the cellular fa- 
bric of the penis, clitoris, or nipples of the breaſts, af- 
ter the venereal at. And that inhaling veins of this 
kind open into all the glands; is highly probable ; 
where, by abſorbing the thinner humour, they leave 
the remaining mals of a thicker conſiſtence, of which 
ve have inſtances in the bile, ſperm, mucus, &e. 
| T 52. That 


* o E INS. Cn. In. 


52. That there are veins of a ſmaller claſs, but re- 
ſembling thoſe which convey blood, appears from the 
fame experiments which demonſtrate the pellucid arte- 


ries: thus, in the iris of the eye there are ſmall veins, 


and not a few in the adnata tunica of that organ; nor 
is it to be doubted that, in a healthy body, fmall pehu⸗ 
cid veins may be OR 7 in the vitreous body of the eye 
itſelf, | 
. 53. But, in iſt pers of the human dedyr are 
found other veins, full of a reddiſh, yellowiſh, or al- 
moſt pellucid liquor, coagulable by heat; which veins, 


being formed of very tender coats, have a degree of 
irritability from any chemical or very acrid ſtimulus. 


They have very frequent valves or partitions, which 
make them in thoſe places ſeem jointed or knotted 
like a reed when they are turgid ; theſe, by degrees, 
meeting together, either all or moſt part of them empty 
their contents into the thoracic duct. They ariſe _ 
the cellular texture throughout the whole body, as I 


long ago learned concerning the lactiferous veſſels of 


the breaſts, the vaſa efferentia of the teſticles, the lym · 
Phatics Which originate from the meſenteric glands; 
and as is now ſhown to be the caſe with the lymphatic 
_ veſſels of the teſticles, ſpleen, and other parts. From 
analogy, efpecially from hydropical appearances, it is 
very probable that they ariſe likewiſe from the large 

cavities of the body; nor is it improbable that this kind 
of veſlels receive a thin humour from veins of the 
ſmalleſt ſize. But all the lymphatics, in their courſe, 
meet together in a peculiar kind of conglobate glands, 
into which they enter; and, from the ſhape of veins, 
becoming arterial, or like converging cones, they di- 


vide into ſmall branches, and then proceed to meet to- 


gether again in other little trunks. 

54. Theſe glands themſelves are only as it were 
ſmall clues of lymphatic veſſels, eonnected together by 
a cellular texture, into which the arterial liquour ex- 
ſudes, and is conveyed from the fame by the veſſels 
ge 1 to * back the — They are co- 


vered 
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vered with a continuous membrane, almoſt of an oval 
ſhape, and this whether they are ſingle or heaped to- 
gether: and they chiefly follow the courſe of the veins 
through the whole trunk of the body, even to the tops 
of the limbs; running along the jugular and ſubclavian 
veins, the vena cava ſuperior, the aſpera arteria, gullet, 
lumbal vena cava, vena porta, the iliac, hypogaſtric, and 
crural veins, the veins of the thigh, and likewiſe the 
veſſels of the ſtomach, ſpleen, meſentery; and meſo- 
colon. 8 946 i | 

+ 55. They are found ſeated on all the ſurfaces of the 
viſcera, in the. thorax and abdomen; but are more 
eaſily diſcovered in brutes. They run through the 
lower part of the face, muſcles of the tongue, the ad- 
jacent parts of the neck, and thoſe parts of the upper 
limbs which are neareſt the trunk, as far as the bend- 
ing of the elbow; throughout the whole length of the 
mediaſtinum, before and behind, and wherever we 
find conglobate glandules, either in the neck or tho- 
. rax : the lymphatic veins are alſo ſpread through the 
whole lumbal region that is contiguous to the aorta, 
the meſocolon and pelvis, veſſels and ſurface of the 
teſticle; and in the lower limbs, wherever they are 
ſupplied with conglobate glandules, even to the knees, 
Whether they extend further into other parts through- 
out the whole body, or through the brain, eyes, hands, 
feet, back, fore part of the peritonæum, &c. remains as yet 
undetermined; at leaſt, there are not examples enough 
in the human body upon which one can depend to 
evince the truth of their exiſtence. But they are eve- 
ry where to be found upon the ſurfaces of the viſcera. 
They are almoſt every where collected into bundles, 
not far from the large blood-veſſels. Thoſe from the 
inferior limbs, pelvis, and loins, run into one duct, 
which is joined by another bundle coming from the li- 
ver, ſpleen, and ſtomach; and that trunk, at length, 
becomes the thoracic duct. The ſuperior veſſels, from 
the whole extent of the breaſt, the head, and ſuperior 
limbs, empty themſelves into the ſame duQ towards its 
1 | * | upper 
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upper extremity. They ſeem, however, likewiſe to 
terminate in the'red veins. 

56. Of what ſervice theſe glands are to the Iym- 


phatic veſſels is not well known. In the foetus they 
are ſwelled with a milky liquor, as alſo the thymus and 


285 glandulæ renales; but it is not certain whether this 


juice is poured out into the cellular texture. It is ren- 
dered probable by late experiments, that ſome kind of 
juice is prepared in theſe glands, which is mixed with 
the lymph; and that a thin humour, injected into the 
arteries, lixewiſe enters the lymphatic veſſels. By age, this 
Juice vaniſhes ; and the glands themſelves, being dried. 
up, . almoſt totally diſappear. A very ſudden ſcirrhus 
happening to ay glands ſcems to be the cauſe of their 
. - 

57. The DOS of theſe pellucid veſſels (53.) are 
compoſed of two ſemicircular membranes, which give 
way to the fluid that goes towards the larger trunks ; 
fo that, by applying themſelves cloſe to the ſides of the 
veſſel, they leave a free light or capacity through it. 
But the ſame valves, if the contained liquor is preſſed 
back towards the ſmaller branches of the veſſel, being 
filled out therewith, ſwell or ny ſo as to ſhut up 
To * of the canal. 
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of the 8 or Moron. of the BLoop 
| e the Arteries and Veins. 


| 58. HE arteries and veins, ich we have hitherto 
% _ deſcribed, contain either blood or lymph. The 
921 blood, whoſe nature we ſhall explain when we come 
to treat of ſecretion, fills the arteries and veins com- 
monly known, which we call red, or thoſe of the firſt 
order, and which have their origin in the heart. Theſe 
it ſo fills in a living perſon, that at ſome times they 
are "ey ** and im FO diſtended by it, and 
at 


at other times they are rendered very full and turgid. 
After death, the veins are found fuller of blood than 
the arteries; but ſometimes, when the perſon has been 
dead a conſiderable time, the ſmall veins have been 
found diſtended with air. But the arteries of a dead 
| body commonly contain only a ſmall quantity of blood. 
; This diſtending blood, then, is rapidly moved 
; through all the veſſels of a living body. The truth of 
| which is demonſtrated to us from wounds, by which 
the patient ſoon expires, from the loſs of ſo much blood 
as was neceſſary for the maintenance of life; which 
loſs of blood happens almoſt inſtantly from the larger 
; ' arteries, and ſometimes very ſuddenly from the ſmaller 
ones: but from the veins, , unleſs they are ſome of the 
largeſt, this loſs of blood is more flow and difficult; yet 
are there not wanting inſtances of fatal hæmorrhages 
from wounds of the veins, in the inner corners of the 
eyes, and thoſe under the tongue. Experiments made 
upon living animals, ſufficiently evidence the impulſe 
and rapidity with which the blood is moved, particu- 
larly through the arteries. In the larger trunks, it runs 
molt ſwiftly; but, in the leaſt of them, ſomewhat ſlower. 
And, in the larger veins, the blood's celerity is leſs than 
in the arterial trunks, in the ſame proportion as the 
lights or ſections of the arteries are leſs than thoſe of 
the veins, i. e. twice or almoſt thrice lower. Another 
argument of the circulation, is the compreſſure and re- 
Taxation of a vein, whereby the motion of the blood is 
promoted from one valve to another This motion of 
the blood is, in the veins, uniform or equable enough; 
but, in the arteries, it is alternately greater when the 
veſſel is more dilated, and leſs when it is contracted. 
This is proved by ocular inſpection in living animals. 
60. That the motion the blood deſcribes is a courſe 
through the ſanguineous arteries into the veins, is diſ- 
covered from experience. For, firſt, it is certain, that 
all the arteries and veins communicate or open one in- 
to the other; becauſe often, from one, and that a ſmall 
; Ts all the blood ſhall run even until death, and 
2 E22 make 
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make all the fleſh exceedingly pale; and this not only 
out of the wounded limb, but from the whole body. 
Of ſuch fatal examples we have a number, from an in- 
ner artery of the noſe, from the gums, a finger, tooth, 
cutaneous pore enlarged, from the lachrymal point, 
from the wound of cupping on the ſkin, and even the 
bite of a leach. There are, therefore, of courſe, open 
ways by which the blood ſpeedily flows from the ot 
into the arterial ſyſtem; 

61. That the blood, again, in the arteries, Gown from 
the heart toward the extreme parts of the body, is 


proved by the microſcope, and by a ligature on the ar- 


tery of a living animal. For whatever artery ſhall be 
ſtopped by a ligature, a ſwelling enſues in that part be- 
twixt the heart-and the ligature, whilſt the other part 
is emptied beyond the ligature, which is the part of the 
artery more remote from the heart: neither has it there 
any pulſation; nor, if it be there wounded, will it yield 
any blood. The fame effects which we ſee follow from 
a ligature, are likewiſe often produced by diſeaſe ; as 
| when ſome tumour, by compreſſure, or an aneuriſm, in- 
tercepts the motion from the heart. Experiments of 
this kind have been made by us on moſt of the arte- 
ries; anaftomoſes, however, or the blood flowing 
through à neighbouring branch, or the retroceſſion of 
the blood in a dying animal, form exceptions to this 
rule. 

62. But for the courſe or motion of the venous blood, 
it has been always more doubted of ; almoſt all the an- 
cients have been perſuaded, that the blood in the veins 
flowed through them, either from the heart or from 


_ the liver, to all parts of the body. Very few of them 


have known, that this was an error. Several of them 
have, indeed, acknowledged it to be falſe in the pulmo- 
nary” vein, But that the blood did not move from the 
Heart in the vena cava was knqwn to ſtill fewer anato- 
miſts of the ancients; perhaps only to Andreas, Cæ- 


85 . and e an e eg to Veſa- 


has. 
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7 63. Dr William Harvey is the firſt who experi- 
mentally aſſerted the motion of the blood returning in 
the veins to the heart, in ſuch a manner as to render 
us whole intelligible, and leave no room to doubt of 
And, firſt, the valves of the veins lead us to this 
ak for the common ule or office of theſe valves is, 
to determine the preſſure that is given from any quar- 
ter upon the veins, towards the heart, by allowing no 
opportunity to the venous blood, that has once entered 
the trunk, which they intercept, to flow back to the 
branches. For, ſince the covering ſpaces of the valves 
open upwards towards the heart, the blood enters into 
and expands them. Thus thoſe parts of the valves 
which ſtand out with a free motion within the light of 
: the vein, approach each- other towards the axis, until 
: the oppoſite ſides, by meeting together, ſhut up the 
tube. 'This we know from inflations, ligatures, and 
injections of the veins ; for you never can force a li- 
quor eaſily into the veins by urging it againſt, or con- 
trary to, their valves. They do not, indeed, every 
vhere ſhut up the whole cavity of the veins; but where 
they ſhut not cloſe, they always a the greateſt 
part of the light. 
64. Another office of the valves in the veins ſeems 
to be for ſuſtaining the weight of the blood, that its 
upper columns may not gravitate upon the lower; nor 
the blood, flowing through the trunks, make too great 
. a reſiſtance againſt that which follows it through the 
branches. For if, from the ſlower return of the blood 
into the veins, its weight or preſſure ſhall, in any part, 
much exceed the impulſe that drives it on, ſo as to cauſe 
fome part of the column to deſcend by its weight; it is, 
in that caſe, immediately catched, and ſuſtained in its 
relapſe by the next adjacent valve, which hinders it 
| zurging againſt the next ſucceeding column, and 
affords time and opportunity for ſome contiguous 4 
muſcle, by its preſſure or concuſſion, to ſend forward 
the ſaid column. And this is the reaſon why valves 
we - ca in veins of the limbs and neck; in which 
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parts they are both more numerous and more robuſt 
than elſewhere. And this is the cauſe of varices, when 
the blood, entering the hollow valves, urges their folid 
- convexity downwards, and makes the vein dilate in that 
part. Likewiſe, in muſcular motion, the valves occa- 
ſion the whole preſſure which the veins then ſuſtain, 
to forward the due courſe of the hlood wands oe 
heart. 

65. Moreover, the valyes, 1 in the right ven- 
tricle of the heart, have ſuch a fabric, as we ſhall here- 
after ſee, that they freely permit blood, flatus, or wax, 
to paſs from the venous trunks of the cava into the heart, 
but deny any paſſage RoW the heart again into the 


: VEINS. 


66. Again, ligatures, \ in a ** perſon, may wake 
«a thing more evident. When the veins of the limbs 
are tied, either by deſign or accident, with the limb it- 
ſelf about the hams, arms, ancles, or wriſts, the limb be- 
low the ligature ſwells, the veins fill and diſtend them- 
themſelves, and when opened make a free diſcharge of 
blood: but, at the ſame time, nothing of this kind hap- 
pens above the ligature, nor are any of the veins to be 
ſeen there. The ſame phenomenon happens when the 
veins are compreſſed by ſwelled and ſcirrhous glandules 
in the viſcera; and from polypuſes the veins are often 
largely ſwelled, or enlarged into tumours. Theſe liga- 
tures will ſerve to keep the blood in any limb round 
which they are tied, that it may not return to the heart 
and be loſt through a wound in another part. | 
67. The experiments to prove this courſe of the 
blood, which have been made in living animals, are ſtill 
more. accurate. From them, even from our own, it 
appears, that, by tying any vein, in a living animal, near 
the cava, or belonging to the pulmonary veins, that part 
always ſwells which is moſt remote from the heart, all 
below the ligature appearing diſtended with the retained 
blood, while above and next the heart they are pale and 
Haccid.- Laſtly, if the arteries are tied at the ſame time 
vith the * theſe laft remain flaccid and empty; but, 
3 — 
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upon removing the ligature from the arteries, the veins 
are immediately filled. In like manner, the infuſion of 


poiſons or medicinal liquors ſhew, that, into whatever 
vein you inject chemical acid ſpirits, the blood is driven 


along with the force of the poiſon to the heart itſelf. 


But when, from this cauſe, the brain is affected with the 
narcotic virtue of opium, and the inteſtines and ſtomach 
with the virtue of purgatives and emetics, this is a de- 
monſtration that the blood, with which theſe ſubſtances 
were mixed, had paſſed through the ramifications of 
the veins to the heart, and from thence through the 
whole bod. . N 1 875 
69. Another proof we have in the transfuftons of 
blood ; in which all the vital gore from the arteries of 
one animal is urged into the veins of another.exhauſted 


of blood, whereby the heart, arteries, and empty veins 


of the latter become fo turgid and well repleniſhed, 
that they work the whole machine of the animal with 
a remarkable degree of vivacity, or even cauſe it to la- 
bour by a plethora. 


70. But that the blood paſſes from the leaſt arteries 


into the leaſt veins, we are clearly taught by anatomical 


infection; where, by one arterial trunk, we eaſily fill all 


- the arteries and veins, almoſt throughout the whole bo- 
dy; provided the liquor be watery or very fluxile, ſo 
as to paſs caſily in the veſſels of the head, meſentery, 
heart, and lungs. . ; rich 
71. Laſtly, the microſcope has put the matter beyond 
all doubt in the pellucid tails, feet, and meſenteries, of 
animals; where we ſee, that the blood, brought to the 
extreme parts by the arteries, is poured either into ſmall 
veins, continuous with the reflexed artery, or elſe goes 
through branches of the arterial trunk into the parallel 
communicating vein, by which it goes on to the parts 
neareſt the heart. This is the way in which the blood 
paſſes, as well into the leaſt veins, which are capable of 
receiving only one globule, as into thoſe that are ſome- 
What larger, being able to admit two or more globules 
to advance forward in a breaſt. But, that there is no 


ſpongỹ 


32 "CIRCULATION, c. Char. Iv. 
ſpongy or parenchymous interpoſition betwixt the ar- 
teries and veins, in the general courſe of the circula- 


tion, is proved both from microſcopes and injections. 
For, if there were any ſuch parenchyma or ſpongy maſs 


betwixt the arteries and veins, the hardening injections 


would ſhow it, by n ep won in a like un- 
0 en maſss. 

72. The circulation of the e is, 1 now 
received as a medical truth by every one ; namely, that 
all the blood of the human body is carried through the 
aorta,” from the left cavity of the heart, to the extreme 


parts or converging ends of the arterial branches; from. 


whence the whole maſs 1s again tranſmitted into the 
leaſt veins, which convey it to the larger, and from 


them into the cava and heart itſelf; in which courſe it 


| reren? goes and returns during life. 

73. Yet there are ſome inſtances where, by paſſions 
of the mind, a ſudden revulſion by copious blood · let - 
ting, or a vaſcular convulſion, the blood has been forced 
to recede back from the ſmaller into the larger arteries. 
And, on the other ſide, where an obſtruction being 
formed above the valves, the blood has been known to 
ſlide back from the venous trunks into their ſmaller 


branches. But then theſe accidents are very momen- 


taneous or ſudaen, nd the blood ſoon returns into 1ts 
natural eourſe. Theſe things happen moſt iroquently 
in the abdomen and vena portarum. 

74. The courſe of the humours in the Iymphat tic 
veins which have valves, appears both from the nature 


of thoſe veins, and from ligatures: for every ly mphatic 


vein tied, ſwells betwixt the ſmaller: extremities of it 


and the thoracic duct; but grows flaccid betwixt the 


ſaid duct and the ligature. All the valves in theſe, hke 
thoſe of the blood-veins, give a free paſſage for flatus 
and mercury to flow to the thoracic duct: but they 


make a reſiſtance, and often an obſtinate one, to any 


return the otber way; although ſometimes they have 
| Waun known to yield. 


7 . The * that moiſten the =boke cellular fud- 
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ſtance, the ſteams of the abdomen and other venters, 
are all thus drank up by the leaſt pellucid veins, and ſo 
conveyed along to the blood-veins, that their contained 
juices may paſs on to the heart: and from thence it is, 
that an œdema enſues when a vein is. compreſſed by a 
ligature; becauſe, by intercepting the courſe of the ab- 
ſorbing veins by the ligature, the vapours ſtagnate un- 
abſorbed. In the other ſmaller veſſels, we can make 
no experiments: but they appear conformable to what 
we have ſaid, both by reaſon and analogy; and are like - 
wiſe ſupported by the experiments of water or other li- 
quors, abſorbed out of the cavity of the inteſtines, tho- 
rax, and pulmonary veſic le. 
76. All juices, therefore, in the human body, are 
drove out of the heart into the aorta; from whence they 
are all returned again to the heart by the leaſt veins; 
thoſe humours only excepted, which are exhaled or 
diſcharged without ſide the cavities of the body. To 
complete this circle, it only remains for us to find out a 
| courſe for the blood, from the right to the left cavities 
of the heart: but then this ſuppoſes: us to be firſt ac- 
quainted with the hiſtory of the heart, and the pulmo- 
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* E fabric of the thorax, compoſed of bones 
rand cartilages, in general reſembles a trun ; 
eated cone, as we ſhall' hereafter declare more at large. 
The lateral parts of this cone are two membranous 
bags, terminated above by an obtuſe end at the firſt rib, 
where they lie very near together, and are diſtinguiſh» 
ed only by the interpoſed cellular ſubſtance. The ob- 
Equity of the plane, dividing theſe two bags, is ſuch, 
that the right is much the broadeſt, and adheres in its 
deſcent all along to the _ middle of the „ ; 
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dut, in its deſcent, is inclined to the left ſide, and comes 
from the margin of the ſternum itſelf; while the left 
bag deſcends, not from the ſternum, but from the car- 
tilaginous ends of the ribs. The inner central ſides of 
dige oppoſed one againſt the other, make up 
what anatomiſts call the mediaſtinum. Theſe bags have 
no where any communication one with the other; ſo 
that the right may be opened, and the lungs therein 
may ee without injuring the left. But the 
ſimple denſe membrane, which forms theſe bags, out- 
wardly inveſted with the cellular ſubſtance, is called the 
pleura ; being harder than the peritonæum, eſpecially 
where it adheres to the back; but is ſomewhat ſofter 
in its fore part, and is almoſt deſtitute of feeling. The 
capacity of the mediaſtinum, or that interval which lies 
betwixt the right and left bag, broadeſt above, and 
likewiſe below, contains the thymus, and ſome conglo- 
bate glandules, fat, and veſſels, and, in ſome diſeaſes, 
5 78. Below, the ſame bags, growing broader, depart 
one from the other, and leave a capacity through the 
whole middle part of their extent, by which the ſaid 
bags are divided one from the other. And this capacity 
is that of the pericardium. But the bags of the pleura 
on each ſide the pericardium, deſcending both before 
and behind it, terminate finally on the diaphragm, a- 
bout the fifth or ſixth rib; and on this their baſe is cut 
off obliquely, ſo that each cavity is before ſhorter in the 
fore part, as behind they deſcend longer and lower, in 
ſuch a manner as to be hollow in the upper part. With- 
in theſe bags, then, play the dilatable lungs. The back 
parts likewiſe of theſe bags are more tender; and tho 
they ly near to each other, are yet ſeparated by the cel- 
lular ſubſtance, which terminates in the pericardium, 
and includes the aorta, together with the ceſophagus; 
and this we call the poſterior mediaſtinum. The trian- 
gular productions of the ſides of the mediaſtinum form 
the ligaments of both lobes. of the lungs. 
179. The pericardium, or third bag, which firſt the 
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cellular ſubſtance, and then the conjoined pleura, looſe- 
ly cover on all ſides as an outer coat, touches the ſter- 
num indeed but by a very ſmall part; ſince the lungs, 
when diſtended, cover the heart almoſt wholly before, 


and interpoſe betwixt the ſternum and pericardium in 
their lower part; and the mediaſtinum, gradually de- 


ting towards the left ſide, forms altogether a narrow 
interval under the lower end of the thymus, cloſe to 
which the lungs meet on each ſide: but this vital ſitu- 


ation you will alter or corrupt, unleſs you are very care- 


ful in your manner of opening the thorax. The peri- 
cardium has a broad, but ſomewhat rounding, baſis, 
adhering to the tendinous part of the diaphragm, and 
by a ſmall part to the fleſhy ſubſtance of the ſeptum on 
the left fide, about the fifth or ſixth rib. In young ſub- 
jects it adheres more laxly ; but, in adults, very firmly, 
by the cellular ſubſtance ſpreading broader to the right, 
and narrower towards the left. It is ſomewhat larger 
than the heart; which, therefore, may move freely 
therein. This membranous capſule, or fence of the 


heart, was never known to be abſent. 


\ 80. Upwards the pericardium grows gradually nar- 
rower, ending above the heart in an obtuſe conical ap- 
pendix, extended over the coats of the large blood- 
veſſels almoſt to the upper edge of the ſternum. It 
adheres firſt to the inferior branch of the right ſupe- 
rior pulmonary vein ; then to the vena cava ; after 
that to the aorta, on its acceſſion to which it riſes high- 
er up; then it adheres to the deſcending trunk of the 
fame veſſel, and to the ductus arterioſus; from hence 
it is ſpread upon the left branch of the pulmonary 
artery, then on both branches of the left ſuperior pul- 
monary vein. On the back part it is again attached 
to the right pulmonary vein; then to the left ſinus, to 
both pulmonary veins on the left ſide, and to the auri- 
cle of the ſame ſide; from thence it proceeds a long 
way from the pulmonary vein even to the inferior ca- 


va, then to the ſeptum of the ſinuſes, then to the in- 


ferior cava. Beſides, it Hoes to the pulmonary arte- 
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ry, its right branch, and the aorta under the origin of 
the large branches, in ſuch a manner as to ſurround 
both arteries with a cylindrical production of its ſub- 
ſtance, whence it appears like a | kind of partition be- 
tween every two neighbouring veſſels. Thus alſo it 
contains the vena cava ſuperior as in a ring, the ante - 
rior and poſterior cavities of the pericardium being 
freely continued between that vein and the aorta.” In 
_ dike manner it ſurrounds: the inferior cava. But this 
mmeath, by which the veſſels are furrounded, preſerves 
its nature only for a ſhort ſpace, and immediately re- 
turns to the heart with thoſe large veſſels to which it 
ſerved as an external coat. It alſo ſends a cellular fa- 
bric like a ſheath, along with the great arteries and 
veins, to the jungs. f 7 
81. The arteries of the pericardium are either from 
thoſe of the thymus, which accompany the upper and 
lower phrenic nerves, or from the larger phrenic arte- 
ries, from the branches of the mammaries and media- 
ſtinals, the bronchial, œſophageal and poſterior me- 
diaſtinal arteries, or from the coronaries which inoſcu- 
late with the branchials and others. The venous trunks 
of the pericardium have a like origination, but appear 
with moſt evident anaſtomoſes from thoſe of the right 
into the others of the left ſide. The nerves of the pe- 
3 are from the Wenner a eee of the car- 
82. That kick. make) the proper ſubſtance of the 
nn. is a ſtrong, white, compact membrane, 
more robuſt than the aorta itſelf, through which the 
nerves of the heart and ſome ſmall veffels deſcend, 
Its outer ſurface, being ſpread with the cellular ſub- 
ſtance, gives it there a ſomewhat rough appearance, 
While internally it appears highly poliſhed, and moi- 
ſtened on all ſides by a watery vapour. This vapour, 
which we have, times without number, obſerved in 
the living animal, compoſes ſome, though naturally a 
very ſmall quantity, of 'a water within the pericar- 
dium; which is — id yellowiſh, or reddiſh, 
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and ſubviſeid or gelatinous ; by diſeaſe, it is ſometimes 


increaſed to an immenſe quantity; yet the exiſtence of 
ſuch a water here is inſudieiouſſy denied by” ſome; 
The water of the pericardium is of a lymphatic na- 
ture; becauſe, by the heat of fire, it hardens into a 


jelly; and from hence ſmall fibres and a cellular ſub- 


Altos are often found, in ſome diſeaſes, mixed with 
the natural viſcous: humour which every where exſudes 
from the heart and its pericardium; This liquor is ſe- 
parated, without any intermediate glandules, or any vi- 
ſible pores, from the ſmall exhaling arteries of the 
beart, aurieles, and pericardium; as may be proved 
by a ſimilar tranſudation of vater or Wee injeQed 
into the large arteries. 

83. The »/e' of the pericardium is to contain the 
heart, along with this vapour; and to ſupport and 
ſtrengthen it as a fulerum or prop, that, in contraction, 
the fibres of the heart may be drawn together without 
diſtorting the large blood-veſſels, and that it may leſs 
fluctuate like a pendulum every way by altering the poſi- 
tion of the body. For theſe reaſons, we find it in all ani- 
mals that have a true heart. A watery vapour here be- 
dews the heart, hotter and quicker moved than other 
parts, ſo as to hinder attrition and coheſion betwixt it and 
the pericardium; but, when this vapour is dried up or 
deficient, the pericardium adheres either to ſome one 
part only of the heart, or to its Whole ſurface, ſo that 
it ſometimes ſeems to be entirely wanting, | 

84. Nature hath given a heart to moſt animals, even to 
many inſects and worms: to others ſhe hath deniedit; and 
theſe are the moſt ſimple of all animals, although large, 
ſeeing they are irritable throughout their whole body, 
as, for inſtance, the prickly hydra. To thoſe animals 
who have no heart, veſſels are alſo denied. 

85. The veins which carry back the blood from the 


whole body to the heart, if we except thoſe of the 
lungs, are reducible to two. The cava is improperly 
named in the ſingular. by anatomiſts, fince it is no 
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The lower of the two large veins, which is the biggeſt 
of them in man, aſcends immediately above the dia- 
phragm from the right ſide, towards which it is a little 
convex or gibbous, to its union with the upper cava, 
and, together with that in its back part, forms a mid- 
dle partition betwixt the right and left ſinus: but the 
left ſide of the venous tube degenerates into the right 
auricle, whoſe fibres are a continuation from thoſe of 
the cava. What we have here ſaid of the lower cava 

is alſo true of the upper. wil Sar bbw 
36. Thus, by the meeting of the upper and lower 
cava, a ſinus or cavity is formed with a convexity to 
the right, and inwardly filled with ſtrong, fleſhy fibres, 
detached betwixt the two ſimple membranes, and: va- 
_ riouſly interwove. But the ſame cavity, to the left 
and fore part, dilates forwards into an almoſt perpendi- 
cularly oblong or oval form, and terminates above with 
a blind- pointed end, which is free from adheſion with 
the heart, and lies incumbent on the great artery. 
This cavity alſo, like the former, has plenty of fleſhy 
fibres placed betwixt two very thin membranes, almoſt 
in a parallel poſition; and theſe form a kind of arch 
extended from the right to the left edge of the whole 
cavity, and round the anterior half cylinder of this 
cavity; and theſe muſcular arches are connected toge- 
ther by ſome of the leaſt fibres. This anterior and 
ſtringy part of the cavity is called the auricle; but that 
to the right and poſterior part is called the fins : it is 
thin at the partition of the auricles, and likewiſe be- 
tween the oval ring and where the vena cava enters the 
heart. In this appendix there ſeem to be three large 
muſcles, the anterior, poſterior, and inferior. 
37. In the partition which ſeparates the two auricles, 
the baſis lying in the middle between the two venæ 
cavæ is depreſſed to the left fide, more on the upper, 
and leſs on the under part; and, at its baſis, the par- 
tition is exceedingly thin. I ſhall call it the oval faſſa. It 
18-bounded on both ſides by a fleſhy column, by the 
union of which an arch is formed at top, while the 
thinner parts at bottom are turned backwards to meet 
/ | one 
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one another. This I cal. ms engl ring ; others, the 
ente TAY 
88. Where the lower cava; 93 into the right au- 
nicle, from the tumid column of the left fide of the fo- 
ramen ovale ariſes a moon-like membrane, naturally 
complete in its figure, and from its thinneſs in adults 
ſometimes net- like: and this being extended round the 
lower edge of the auricule, grows thinner all the way 
as it is incurvated to the right; but does not quite ſur- 
round half of the auricular circumference, the cavity 
of which it ſerves like a partition to divide from the 
vena cava. This is called .Euſtachius's value. The 
onal foramen. we ſhall deſcribe _hereafter.. _ 
89. The blood of the two venæ cave is propelled 15 
a muſcular force, in either vein, into this atrium or porch 
of the heart, compoſed of the ſinus and auricle, Theſe 
veins, as far as they lie within the breaſt, are endowed 
with ſtrong and irritable muſcular fibres, by whoſe con- 
traction the blood is driven into the neighbouring auricle. 
90. In like manner, the auricle, being irritated, is con- 
tractedon all ſides. And firſt, by a conſtriction of its muſ- 
cular fibres, the anterior ſemicylinder of the auricle is 
reduced to a plane; while the ſame fibres, by their con- 
traction, bring back the middle arch towards the ante- 
rior extremity. or beginning of the heart, and likewiſe 
towards its poſterior extremity or ſinus. Then the ap- 
pendix to the auricle deſcends, and is contracted tranſ- 
verſely by itſelf, while the lower part aſcends; and thus 
the auricle becomes ſhorter. Again, the left edge turns 
evidently to the right, and the right edge a little to 
the left; and thus the auricle is rendered narrower. 
Thus the blood of both cavæ, being mixed toge- 
ther in the beginning of the heart now diſincumber- 
ed, is drove through the edges of the open valve, in 
ſuch a manner as io urge the valyes of the right ven- 
tricle cloſe to the ſides of the heart. But the blood is 
now hindered from returning again into the lower ca- 
Ya, both by the contraction of the auricle, the re- 
W of the ſucceeding . from the abdomen, 
and 


_— H E A R T. Oe 


and of tlie Euſtat hian valve; and upwards it is ae 


ed from aſeending, both by the motion and weight of 
the conſequent blood. It is driven back, however, on 
both ſides, if _—_ ane to He _ obſtacle in the 
Jung n 
Has The # fur Wap the Beat inſet; in we wehte, 

reſetnbles half a cone, if the cone be' ſplit into two 
_ Tongitudinally in'tlie' direction of its axis. It is almoſt 
friangular ; only the end of it is'obtuſe;/and the lower 
fide of it is flattened in proportion to the diaphragm on 
which it lies incumbent, and is thereby bültained⸗ But 
the convex ſurface of the cone is ſo inclined within 
the pericardium, under the great blood - veſſels, as ſuf- 
fces to place its thieker ſemicircular curvature, which 
: moderianatomiſts call its obtuſe margin, directed to the 
upper and to the left ſide of the breaſt: in its lower 
and anterior part, the heart is alſo extenuated into a 
| kind of edge, which is called its acute margin; but the 
point is turned a little fore wards. This is the general 


_ ſituation of it in mankind; but, in brutes, the heart be- 


ing almoſt parallel to the larger axis of the on oath its 
. apex or tips o only extent to touch tlie diaphragm. 
292. The whole "heart" is hollow; having its N 
forniefly called its ig F pentricle, 'oitihunicating into 
the right auricle an ſinus, which is broad; and ſha- 
ped tk the fourth part of a cbne; not ſo long ay 
lle po erior left ventriele; but larger; and it terminates 
in the ſhorter tip of the bifurcated apex of the heart; 
The mouth of this ventricle;- where it opens into the 
avricle, is elliptical; and tertniriated by a white gluti- 
nous margin, more callous than tendindus: over this, 
_ plates of muſcular Hbres arc ſpread; and ſome fat les 
| outwardly upon theſe. "Cl 9111 10 Zaigaig⸗ 1 
5 be From this calldis thjrgiti'is extended, within 150 
t, a membranous ring, formed by a reduplication 


5 oe che Aue membrane of the auricle,” extended ſo 


as to fföat within the ventricle,” to which | it was before 
continuous. But this ſame 1 gs in that part which 
| fluQtates in the e, is W or anäded into 


3 . 3 | three 


three 3 ledge 8 Me you may, in 
ſome meaſure, give them the name of valves, and 
count three of them in number, although they are, in 
fact, only continued parts from one broader ring. 
Theſe were, by the ancients, named en, or tris | 
cuſprd valves. 

94. That part of theſe valves which lies next to the 
des of the heart is ſtrengthened by tendinous fibres, 
which, meeting together in their courſe, are inſerted . 
by very ſtrong cords, partly into the ſides of the heart, 
and partly into papillary or cylindric muſcles, which 
ariſe upward from the left fide of the right ventricle 
towards its right ſide. The largeſt of theſe muſcular 
columns is that which anſwers to the biggeſt of the 
yalves, which is both the uppermoſt and that which 
anſwers to the adjacent mouth of the pulmonary arte- 
The leaſt of them is the loweſt, and is ſituated 
before the acute margin. | 

95. The uſefulneſs of this valve is evident e 3 
for the right auricle (o.) being contracted, the blood 
contained in the right porch of the heart, at the looſe ex- 
tremity of the auricle, being impelled from the circum- 
ference towards the axis, like a wedge, ſeparates the 
pendulous portions of the ring, called tricuſpid valves, 
and preſſes them to the ſides of the heart. Thus is 
filled the right ventricle of the heart, while the upper- 
moſt valve (94.) ſhuts the pulmonary artery, leſt the 
blood, by the weak impulſe of the auricle, ſhould flow 
into that artery; the blood thus received, and con- 
fined within the right ventricle of the heart, is, by the 
ſtrong contraQion thereof, more powerfully expelled 
into the artery. 

96. The ſenſible fleſh of the heart, being irritated 
by the quantity and weight of this warm blood, is 
| thereby ſolicited to a contraction: for that the heart, 
being irritated, will contract itſelf in a perſon dying, 
or even lately dead, is proved by injections of water, 
and inflations of air, whereby the —_— then een 
Js 5 to its motion. 
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97. The heart's, motion is performed _ muſcular 
fibres ; the originations of which, in general, are from 
rings formed of the cellular ſubſtance, compacted into 
a callous ligament, agreeable to the deſcription given 
in 92. and with which all the larger blood-veſlels, at 
their opening into the heart, are ſurrounded. From 
thence the fibres which ariſe deſcend gradually in an 
oblique winding courſe towards the left ſide, and for- 
ward to the apex, in many diſtin& plates, and fome- 
times a little traverſing each other, the middle. ones 
3 the moſt tranſverſe, while the outermoſt and in- 


nermoſt deſcend in a ſtraighter line. In the flat fide 


of the heart (9 1.) there are few fibres; and ſo thin, 
that, when you have removed the fat, the cavity ap- 
peats almoſt uncovered. That which is called the left 
ventricle is, however, very. firmly inveſted by the 
fibres; which, after ſurrounding rhe ſame ventricle, 
form a flight decuſſation in the ſeptum cordis with the 
_ fibres of the right ventricle, and are interwoven with 
them. Some of theſe fibres deſcend into the cavities 
of the ventricles, and form there the fleſhy columns 
mentioned at 94. Others, at the tip of the heart, are 
wound in a vortical or whirling poſition, the two horns 
ending by a ſtrong faſciculus or bunch in each ventricle, 
A very thin and ſmooth membrane covers the external 
and internal ſurface of theſe fibres; but the external 
membrane, eſpecially where it is ſpread over the coro- 
nary veſſels, contains much fat beneath it. I have, for 
my own part, not been able to diſtinguiſh any thing 


more particular in the muſcular fabric of the heart, 


with any tolerable degree of evidence; becauſe it is 
the peculiar property of the fibres in the heart to join 
together in branchy appendices or heaps, in ſo ſtrict 
union, that wack cannot be ane without lacera- 
tion. © 08 
98. But hone are bert eminent anatomiſts, whoſe 
7 ingenuity; and communicative freedom I reſpe&, who 
have repreſented and deſcribed thoſe fibres diſplayed 
and ſeparated : * the external fibres of the 
„ wa | | heart, 
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heart, common to both ventricles, deſcending to the 
tip, and then, taking another courſe, to inſert them- 
ſelves into the ſeptum ; others again, at the tip, to 

rforate the left ventricle, and return, in a contrary 
courſe, to the baſis, along the inner ſurface of the ſaid 
ventricle. But the middle fibres, betwixt the afore- 
ſaid inner and outermoſt ones, being variouſly inclined 
towards the baſis, they form the ſeptum. And others 
have given us figures and deſcriptions of ſtill different 

orders of fibres, of which the outermoſt. run counter 


to the innermoſt, while the intermediate are tranſ- 


verſe. Which deſcriptions, as they are not much dif- 
ferent from my own obſervations, I ſhall make no op- 
poſition to, although I have never been able to ſee this 
diſpoſition of them ſufficiently manifeſt, and am ac- 
quainted with great anatomiſts who have not herein 
been more happy than myſelf. | 

99. Theſe fibres of the heart, like Ather muſcles, 


are furniſhed with nerves of their own, very numerous 


and of various origin. The firſt and uppermoſt are 
on the left ſide from the ganglion of the intercoſtal 


'with the uppermoſt cervical nerve, With theſe are 


joined, others from the pharyngeal plexus of ſoft 
nerves; others, produced from the pharyngeal and 


gloſſo-pharyngeal ganglions, are mixed with them 
others alſo are added from the trunk of the intercoſtal 


nerves ; and others from the middle ganglion ſeated 
on the ſtraight muſcle about the paſſage of the thyroid 
artery, which has branches both from that uppermoſt 
nerve, and from the trunk of the intercoſtal and phre- 
nic nerves. Others come from the recurrent nerve of 
the eighth pair. The nerves of the heart, originating 


from theſe ſources, (wove together into a plexus, part- 
1y before the great artery, in which the following ones 
are mixed together; and partly forming ſeveral ſmall 


plexuſes between the aſpera arteria and the large arteries 
going out of the heart,) form one or more plexuſes out of 


et nerves of the right and left fide; which plexuſes are 


1 commonly 
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commonly joined together, though ſometimes they are 
diſtinct. From this ſame plexus, or plexuſes, other 
nervous twigs paſs betwixt the aorta and pulmonary 
artery to the right artery of the heart; others croſs the 
pulmonary artery, and go betwixt it and the left auricle 
to the coronary artery of the ſame ſide; others behind 
the pulmonary artery to the ſame coronary; and 
others, again, deſcend very deeply behind the pulmo- 
nary artery to the left ſinus and flat ſurface of the heart. 


Io the cardiac plexus, above deſcribed, other large 


nerves accede from the fifth and lower cervicals, and 
ſometimes from the phrenic nerve, and from a gang- 
lion of the loweſt cervical with the intercoſtal, to which 
join large roots from the loweſt cervical nerves. The 
laſt deſcribed nerves, which are larger, ſofter, and 


more tranſverſely diſpoſed, are partly mixed with the 


foregoing plexus, and partly go to the lungs. Laſtly, 


there are ſome ſmall branches, uncertain as' to courſe 


and number, which join the cardiac plexus from the 
recurrent and eighth pair of nerves; and, making various 
inoſculations with the intercoſtals, are confounded 
with thoſe of the eighth pair. As for thoſe nerves, 
which ſome eminent anatomiſts have ſeen aſcending 
from the great abdominal plexus to the heart, through 
the foramen of the vena cava, I have never been able 
to find ſuch ; although it is eafy enough to diſcover 
the diaphragmatics in that place, having ganglions pe- 
culiar to themſelves, of which thoſe anatomiſts make 
no mention. E . | 
100. That theſe nerves conduce powerfully to move 
the heart, is the opinion of eminent anatomiſts, from 


a conſideration of the common nature of muſcles; and 


from the increaſe which follows in the heart's motion, 
by irritating the eighth pair of nerves, either at the 
brain, or the ſpinal medulla; and from the languors 


that enſue upon tying thoſe nerves, which proves fatal, 


either ſuddenly or within a few days, even though you 
Happen to make the ligature on but a few of the nerves 
that come to the heart ; for the intercoſtal, and eſpe- 
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cially thoſe from the ganglion of the upper thoracic, 
cannot be tied. 

101. But that there are ſtill other cauſes, beſides 
that of the nerves, conducing to the motion of the 
heart, we are perſuaded from obſerving its motion un- 
diſturbed by the irritation of all the ner ves in the living 
animal; from its remaining after the greateſt wounds 
of the head, and even of the cerebellum and medulla 
ſpinalis; like wiſe from its motion when torn out of the 
breaſt; moſtly in thoſe animals in which the lungs, be- 
ing impermeable, make no reſiſtance to the heart's mo- 
tion; for the motion of the heart is obſerved to be ve - 
ry vigorous in the fœtus before the brain is well form- 
ed, and likewiſe in animals wanting the head. And 
all our experiments agree in this, that the quieſcent 
heart, in dead or dying animals, when irritated by . 
heat, cold, vapours, poiſons, and eſpecially the force 
of impelled flatus, watery liquors, wax, or blood, or 
on receiving an electric ſpark, immediately contracts 
itſelf, by putting all its fibres into a rapid motion, by a 
force ſometimes common throughout the whole heart, 
and ſometimes affecting only a particular part of it. 
102. Thus then we ſee, that there reſides in the heart 
a kind of impatience of ſtimulus; ſo that even in the 
viſcus, when almoſt dead, wrinkles, and motions of dif- 
| ferent kinds, appear to be propagated along its ſurface, 
from places as it were irradiating from points : again, 
the heart, when torn out and cold, on being pricked, 
inflated, or irritated, contracts itſelf; and its fibres, when 
diſſected, corrugate themſelves orbicularly, when there 
is neither nerve nor artery to bring it ſupplies of any 
kind, - This irritability is greater, and remains longer, 
mthe heart than in any other part of the body ; ſeeing, by 
ſtimulating it, the motion of the heart may be renewed 
at a time when that of no other muſcle can. The heart 
of the foetus is. moſt irritable, as well as larger, in pro- 
portion, than in adults; and moſt tenacious of its mo- 
tion, even in the cold. That motion is peculiar to the 
heart itſelf ; coming neither from the brain, nor the 
— ſoul ; 
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foul; ſeeing it remains in a dead animal, even when 
the heart i is torn out of the breaſt; neither can it, by 
5 act of the will, be made either quicker or ſlower. 

. It is, therefore, evident, that the ſtimulus, oc- 

4 0 by the impulſe of the venous blood, cauſes the 
heart contract itſelf; and that this contraction is con- 
vulſive, made with great celerity, and a manifeſt cor- 
rugation of the fibres; whereby the whole heart be- 
comes ſhorter, thicker, and harder, ſo that the leſt 
ventricle is drawn ſomewhat towards the ſeptum of the 
heart, and the right one much more. The baſe alſo 


e towards the apex; but the apex more evi- 


dently towards the baſis. This I have often obſerved 
with the greateſt certainty in diſſecting brute animals; ; 
ſo that thoſe learned gentlemen muſt have ſome way or 
other been deceived, who have aſſerted, that the heart 
is elongated during its contraction. But the heart does 
not ſeem to turn pale in ſuch animals as have warm 
blood. Even the ſeptum of the heart is rendered ſhorter, 
and draws itſelf towards the baſis. By this action, the 
fleſhy parts of the heart ſwell inwardly, and comprels 
the blood, as they do the fmger, when introduced into 
its cavities. But that the heart is conſiderably enough 
_ emptied in this action, appears both from the event; the 
evident paleneſs of animals whoſe heart is white, as frogs 
and chickens; and from the internal ſurface being full 
of eminences, which exactly anſwer to oppoſite cavi- 
ties, and to the thick reticular arms or columns inter- 
rupted by finuſes. Finally, the apex of the heart, be- 
ing contracted a little like a hook, ſtrikes againſt that 
part of the pericardium next the thorax, Forwards, 
there is alſo a pulſation from the left venal ſinus ; which 


is, at that time, particularly filled. In exſpiration, the 


heart ſtrikes violently more upwards and forwards. 
The truth of both theſe we know by experiment. 

| 104. The blood, which is prefſed by the contracted 
heart (103), endeavours to eſcape in all directions; but 
being driven from the muſcular ſides, towards the axis 
of the ventricle, by the reaction of what is lodged be- 
twixt 
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twixt the venal ring (93.)and fides of the heart, the looſer 
ends of the ſaid ring are driven forwards and extend- 
ed inward at the ſame time. By this action upon the 
whole circumference of the ring, it not only becomes 
extended itſelf, but, at the ſame time, throws back a 
part of that blood into the right auricle which had 
before deſcended into the cone of the open valve, 
whoſe ſides, now approaching, ſhut up the venous ori- 
fice more cloſely as the heart contracts more ſtrongly, 
by whole force the tricuſpid valves, as they are called, 
would be preſſed reduplicated into the auricle, if the 
muſcular nipples (94.) or columns did not keep down 
their edges, and hold them firmly by their contraction 
(which is the ſame with that of the heart) in ſuch a 
ſhape, as will extend the annexed chords of the valve 
without injuring them. 1 
105. But the niſus of the remaining blood, now re- 
ſiſted by the tricuſpids, ſeeks another courſe; and, 
whilſt it derives the larger of thoſe valves that is ſeated 
to the right (94.), from the ſide towards the axis of the 
heart, this leaves open the mouth of the pulmonary ar- 
tery, which it before covered; whereupon the blood 
preſſing the valves in the mouth of the ſaid artery cloſe 
to its ſides, it thus ruſhes mto it. | 
106. To deſcribe this more particularly; from the up- 
per and poſterior part of the right ventricle, a way leads 
into the artery, taken in as it were between the fleſhy 
parts of the heart produced, and ſtrongly connected to 
it by a cellulous, callous ring, from whence the artery 
aſcends to the left backward, and diſplays itſelf behind 
the arch of the aorta. The ſtrength of this artery is 
not extraordinary, being much weaker than that of the 
aorta. But from the inner ſurface of the artery, where 
it is joined to the heart, three ſemilunar valves ariſe, by 

| reduplication of the arterial membranes extended up- 
Wards, and towards the axis, in an arch that is flat or 
obtuſe enough; and theſe valves always fluctuate with 
their edges at free liberty, in a parabolical ſhape. The 
middle of the edges, in each of theſe valves, is gene- 
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rally divided, ſometimes in the fœtus itſelf, by a ſmall, 
denſe, callous body, of a conical ſhape, but made up of 


inclined planes; whereby each whole valve, in itſelf re- 


ſembling an half- moon, is thereby again ſubdivided into 
two leſs half-moons. Betwixt the two membranes of 
the valve, appear ſome muſcular or tendinous fibres, 
partly in a tranſverſe poſition ; ſome of which hold fait 
the valve to the next contiguous ſide of the heart, leav- 
ing ſometimes ſpaces betwixt them in a reticular man- 
ner. Other fibres aſcend from the baſis of the valve; 
and, by growing to the callous corpuicle, draw back 
the ſaid valve, and open its concavity. 

107. Each of theſe valves, in conjunction with the 
ſides of the artery here diverging, interccpt a ſpace, 
which is blind or impervious downward ; but open up- 
ward in a parabolical ſhape, as we obſerved of the 
yalves in the veins (49.) When, therefore, the blood 
is impelled from the ſides towards the axis of the con- 
tracing heart, it endeavours to eſcape in the direction 
of the ſaid axis; and, by ruſhing forth like a wedge, 
betwixt the. valves, preſſes their looſe ſail-hke edges 
- againſt the ſides of the pulmonary artery, ſo as to run 
freely out of the heart. The truth of this appears from 


the plain fabric, from injections, and from ligatures, - 


which, by obſtructing the lungs, will not fuffer the large 
cavities in the right ſide of the heart to be empried. 

108. The blood now received into the pulmonary 
artery, goes on then to make its circulation through the 
lungs. That artery is firſt divided into two branches; 


of which the left, being leſs and ſhorter, enters directly 


into the ſubſtance of the lungs : but the right branch, 
being larger and longer, paſſes tranſverſely through the 
arch of the aorta; and, after going a little way behind 
the ſaid aorta, enters the correſponding lungs of the 


lame fide. From each of theſe branches, by a multi- 


plied ſubdiviſion, ariſe the very leaſt arteries, ſome of 
which tranſmit the blood directly into the continued 


{mall veins, and others exhale part of its aqueous juices 


into the pulmonary cells. That the blood goes thus di 
70 | . rectly 
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realy from the arteries into the pulmonary veins, ap- 
pears evidently from their ſtructure; alſo from a liga- 
ture, which, intercepting the blood's courſe, while the 
heart and lungs ſtill urge it, cauſes an aneuriſmatic di- 
latation of the artery; and from polypuſes, by which, 
the mouth of the pulmonary artery being obſtructed, 
the right cavities of the heart become monſtrouſly en- 
larged, and at length burſt, while the left remain empty. 
Laſtly, from injections; for water, ſiſh-glue, and milk, 
are very eaſily forced from the pulmonary artery into 
the vein, and from thence into the left cavity of the 
heart. But the direct anailomoſes or final openings 
of the arteries into the veins in the lungs, is proved 

even to the ſight by the microſcope, in frogs, &c. 
109. Nor can the blood, which has once entered the 
pulmonary artery, return back again upon the heart 
becauſe the valves therein (106.) are of ſuch dimen- 
ſions, that, when diſtended, they perfectly ſhut up the 
opening at the heart; and are ſo ſtrong, that they reſiſt 
a much greater force than the contraction of the pul- 
monary artery, without being conſtrained to yield. 
However, ſometimes, from a greater contractile force 
of the artery, they grow ſomewhat callous; or, from a 
laceration of their outer membrane, a bony matter is 
poured in betwixt the duplicature of the valves. For, 
when the blood, by the contraction of the artery, re- 
turns towards the heart, it meets and enters the open 
lail-like concavities of the valves (107.), which are, by 
that means, expanded, and driven together towards an 
axis in the middle: whence the valves, once expanded, 
quite ſhut up the mouth of the artery, ſo as to leave not 
the leaſt flit open ; for any opening that might be left, 
is precluded by the ſmall callous bodies remarked at 106. 
110. The pulmonary veins, of which we ſhall ſay more 
hereafter, gather into larger branches, which, at laſt, 
terminate in four (ſeldom two, and {till more rarely in- 
to five) trunks; to which it has been cuſtomary to 
afix a name in the ſingular, by calling them the pul- 
monary vein. Theſe enter the cavity of the pericar- 
W” II dium, 
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dium, from whence they receive an external covering; 
and are then inſerted at angles into the ſquare left or 
poſterior ſinus, which is ſometimes likewiſe called the 
pulmonary finus. In this courſe the upper veins de- 
ſcend, as the lower ones aſcend. But that theſe veins 
bring their blood towards the heart, in the ſame direc- 
tion with the ſinus into which they open, is proved by 
a ligature, which cauſes a turgeſcence or ſwelling, from 
the blood retained, betwixt the ligature and the lungs. 
111. This pulmonary ſinus, which is almoſt of a cu- 
bical figure, being firmly built of divers bundles of 
fibres running betwixt two membranes, has, forward 
and to the right, one ſingle fide or partition, in com- 
mon to itſelf and the right ſinus (86.); but, forward 
and to the left fide, it goes into a conical appendix, 
which is divided into procefles, or indentations, like a 
cock's comb; and, after two or three ſerpentine turn- 
ings, makes what is called the left auricle, incumbent 
on the left ventricle, and pointing forwards. Some of 
its fibres, as in the right auricle, by their bending, con- 


tract it into the form of an arch; others, coming from 1 
the origin of the appendix, and inſerted into its apex, 
depreſs it. This ſinus, with the left auricle, are ſome- t 
what leſs than the right ſinus and auricle. : n 
112. In this left ſinus, the blood waits for the heart's it 
relaxation; at which time the niſus of the blood im- ( 
pelled againſt the venous valves, and the contracting tr 
ſtronger force of the ſinus, grow leſs. Then the left 4 
ſinus ſtretches itſelf forward acroſs the heart, is contract-¶ al 
ed tranſverſely along with it, and the appendix becomes te 
evidently ſhorter and narrower. Thus the blood ih ni 
driven into the left ventricle, in like manner as the riglu * 
auricle impelled its blood into the right ventricle, (95. is 
For here, as before, a like membranous oval ring form: fo 
productions called mitral valves, of which there are u- ſtr 


ſually two only counted. Theſe valves are longer and 
| ſtronger than thoſe of the right ventricle. They have 
each a muſcular column, often fingle only, and joined 
to the tendinous threads of each valve: but they 1 
„„ F muc 
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much ſtronger than thoſe of the tricuſpids. And here, 
more frequently than in the valves on the right ſide, 
callous knots, or cartilaginous humours, are found in 
the tendinous ſtrings, at their originations from the 
r ring. 

From what has been ſaid, then, it appears, that 
the oe blood is now arrived into the left ventricle of 
the heart, which was a little before ſent from the venæ 
cavæ into the right auricle (89.), which drove it into the 
correſponding or right ventricle (95.); by which, again, 
it was urged into the pulmonary artery (105. ); and, 
from thence, paſſing into the pulmonary veins, was 
conveyed into the left ſinus (110.); and, out of this, 
we here find it driven into the left ventricle (1124). 
This courſe of the blood, from one fide of the heart to 
the other, through the lungs, is called the pulmonary 
or leſſer circulation, and was known to many of the an- 
cients. It is proved by the increaſed bulk of the pulmo- 
nary veins on the left fide ; and likewiſe of the right 
cavities of the heart, on an obſtruction of the entrance 
into the left ventricle; | 

114. The %, or poſterior, and upper ventricle of 
the heart, which is always firſt formed, and in a great 
number of animals the only one, makes up that part of 
its half-cone-like body, which we before called obtuſe, 
(91.) It is ſomewhat narrower than the right ven- 
tricle, a little longer, rounder, and generally of a leſs 
capacity within. For the contents of this ventricle are 
about two ounces, while thofe of the right advance up 
to three, Its fabric internally is reticular, but more 
nicely wrought than in the right ventricle; and with- 
in the mouth of the artery it is ſmooth : but irs force 
is conſiderably greater, as the muſcular fleſh that ſur- 
founds it is much thicker, and almoſt three times 
ſtronger. The ſeptum of the heart belongs moſtly to 
the left, but ſome part of it alſo to the right ventricle : 
the whole of it is reticulated in like manner; but folid, 
and incapable of ſuffering any injected W to paſs 
from one ventricle to another. 

H 2 115. Again, 
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115. Again, this left ventricle, being inſtigated to 

motion by the impelled blood, does, from the fame ir- 
ritable nature before mentioned (103.) contract, and 
drive its contained blood with a violent motion in the 
direction of its axis, and determine it towards the baſis, 
at the time when the tip or cone of the heart is drawn 
nearer to its bafis. And ſince the apparatus of the 
-mitral valves is here the ſame as before in the tricuſ- 


pids, the venous blood, now expanding the ring from 


whence they ariſc, removes that valve which Jay againſt 
the mouth of the aorta, fo as to open a way for itſelf to 
the artery; in dilating the mouth of which, the ſaid 
blood preſſes the ſemilunar valves, there placed, againſt 
the ſides of the aorta, into which it ruſhes with a vio- 


lent impetus. This is proved by ocular demonſtration 


in living animals, where the left ventricle ſwells upon 
ſhutting the paſſage into the aorta. 

116. The ſemilunar valves of the aorta differ little 
from thoſe in the pulmonary artery : only as the open- 
ing 1s here greater, ſo the valves are proportionably 
larger and ſtronger, and are not ſo often diſtinguiſhed 
in the middle by thoſe callous globules or little round 
bodies. The fibres too of the valves, both tranſverſe 


and aſcending, are here ſomewhat more conſpicuous. 


117. After the contraction of the heart, follows its rela- 
kation or diaſtole, in which it becomes empty, lax, and 
ſoft; recovers its former length, the ventricles recede 


from the ſeptum, and the baſis from the apex. But, 


while 1t is in this ſtate, the blood in the auricles, having 
been as it were in a ſtate of expeQation, ruſhes through 
the openings of the valves of the veins, dilates the op- 
polite ſides of the heart, and makes it at once longer and 
larger. After the auricles have freed themſclves of the 
blood they contained, they are in like manner relaxed, 
and their oppoſite ſides remove from each other. Then 
the blood, collected in the venæ cavæ and pulmonary 


veins, fills the auricles by the contraction of the veins; 


renders them long, broad, and thick, like the ven- 
tricles; and even diſtends and fills the tooth-like pro- 
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ceſſes of the creſted margin. That the fibres of the 
heart are not dilated, is proved from the junction of 
thoſe fibres; which, being tied together by their mid- 
dle branches, cannot be ſeparated : alſo, by the diſſec- 
tions of live animals, in which the whole heart is ſhown 
to be contracted. . | 

118. But we muſt now. conſider, that theſe motions 
of the right and left auricle, with the right and left ven- 
tricle, are not performed in that ſucceſſion in which, 
for the ſake of method, we have here deſcribed them; 
for both the auricles are contracted, while the ventricles 
are relaxed: ſo that the contraction of the auricles pre- 
cedes the contraction of the ventricles; as we are aſ- 
ſured from manifeſt experiments on dying animals, and 
on thoſe whoſe living blood is cold. But both auricles 
are filled together in the firſt inſtant, as both of them 
are emptied together in the ſecond inſtant; and both 
the ventricles are contracted together in the third in- 
ſtant, which is the ſame with the firſt; and both ven- 
tricles, being evacuated, are relaxed in the fourth in- 
ſtant, which 1s the ſame with the ſecond. Thoſe who 
have miſtakenly taught otherwiſe, have not taken the 
advantage of making a ſufficient number of experi- 
ments on living animals. That the auricle, near death, 
makes frequent palpitations, before the ventricle of the 
heart performs one contraction, is true enough. The 
auricle with its ſinus forms one cavity, and both are fill- 
ed and both emptied in the ſame inſtant. 50 

119. But it may be aſked, why the heart never ceaſes 
from ts perpetual motion, through ſuch a number of 
years as there are in one's life, through ſo many days 
as there are in a year, and rhrough ſo many hours as 
there are in a day ; when, in each hour, the heart of a 
healthy perſon contracts not much leſs than 5000 times: 
ſo often are there ſucceſſive repletions followed with 
new contractions, perpetually in the ſame conſtant or- - 
der. Nor is there any other muſcle, beſides the heart 
and diaphragm, but what becomes tired and painful, 
by acting inceſſantly, even for a few hours. Different 
OY | 5 anſwers 
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anſwers have been given to this queſtion by different 


profeſſors, founded either upon a compreſſure of the 


cardiac nerves betwixt the large arteries, or upon an 
alternate repletion of the coronary arteries and cavities 


of the heart, &c. 


120. But to me the ſimplicity of nature ſeems very 
reat in this matter. When the auricle is relaxed, it 
is directly filled by the muſcular force of the continu- 
ous great vein; and ſo the heart alſo contracts itſelf, 
when, in like manner, it is irritated by the blood driven 
into it from the auricle. Therefore, the heart, having 
once received the blood, is contracted by that ſtimulus 
or irritable force, whereby muſcular fibres are excited 
into contraction; whereupon it empties itſelf of the 


blood, and, being freed from the ſtimulus thereof, im- 


mediately reſts or relaxes itſelf. But the heart being 


now relaxed, the auricle is in like manner irritated by 


its contained blood, and by contracting fills it again; 


while the inceſſant actions of the heart and arteries con- 


tinually urge new blood into the right finus and au- 
ricle. That this is the true ſtate of the heart's mo- 
tions, is proved from actual experiment or obſervation ; 
whereby we plainly diſcern the ſucceſſive repletions and 
conſtrictions made in the great vein, auricle, ventricle, 
and artery, eaſily ſeen in a weak or expiring animal; 


but more eſpecially, and more evidently, in thoſe ani- 
mals which have but one ventricle in the heart; as the 


tortoiſe, frog, ſnake, fiſhes; and in the chick hatching 
in the egg, which, inſtead of a heart, has only one 


crooked canal. The ſame is alſo confirmed from the 
reſting of the heart, which follows upon tying the veins; 


and from the return of its motion, by removing the li- 
gatures, or by the impulſe of wind or liquors injected; 
and, laſtly, from the perpetual contraction of a frog's 


heart, round or upon a veſicle of air inflating it; which 
air, urged into it by the veſicle, it will alternately re- 
ceive, and for many hours tranſmit into the common 


air. The leſt ventricle firſt ceaſes its motion; then the 
auricle of that fide ; then the right ventricle ; after that, 


the 


> F on= We WW 3 <w# ww 


Cray. V. ME 8 55 


the right auricle ; and, laſt of all, the pulmonary veins, 
and venz cave. Whatever motion is in the venæ ca- 
ve, ought to be attributed to the auricle repelling the 
blood into both theſe veins, and which the heart, when 
dead, is not capable of receiving. | | 
121. Nor do I believe there is any thing more re- 
quired to the heart's motion, than a continual ſtimulus 
applied to a very irritable part. For, even in the ar- 
ticle of death itſelf, the very coldneſs of the limbs, which 
the warmth of life has left, contracts the veins, and 


drives the blood to the heart; when the lungs, being 
impermeable for want of reſpiration, tranſmit no blood 


to the cavities of the left fide. And, on the other 
hand, the heart, after it is thoroughly emptied, re- 
mains at reſt, It may thus happen, that, inſtead of 
the vena cava and right auricle, the laſt appearance of 
life may be transferred to the left auricle and ventricle; 
if we ſuppoſe the right cavities to be empty, the left 
may be irritated by the blood contained in them. But 
if you derive the reſting of the heart from the compreſ— 
ſion of its nerves, the motion of the auricles will be an 
objection, becauſe their nerves are not comprefled. An 
example alſo we have in fiſh, and Intle chicklings in the 
egg, where there can be no room for a compreſſure of 
the nerves. If, again, you deduce the heart's reſt from 
a compreſſure or occluſion of the coronary arteries, 
this is contrary to experience; ſince they are not co- 
vered by the valves of the aorta, and from a wound of 
the ſaid arteries, during the ſyſtole of the heart, the 
blood ſtarts out to a great height. 

122. Nor, with the ſtrength of the heart, do I join 
the oſcillations of the very ſmall veſſels, which is refuted 
by experiments: nor the force of external heat; ſeeing 


animals are found to live and thrive in the coldeſt re- 


gions of the north: and though the contractile force 
of the artery, and the weight of the parts and of the 


atmoſphere, aſſiſt the motion of the blood during the 


diaſtole of the heart, the ſame powers reſiſt it during 
the ſyſtole; ſo that, indeed, by theſe means, the blood 
5 ; | 18 
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is moved no farther through the contractile arteries, 
than even through the rigid arteries of the ſmaller ani- 
mals. | | 

123. But with what celerity, and with what force, the 
heart drives forward the blood, is controverted, and 


variouſly computed. 'The more modern writers have 


raiſed their calculations upon a ſuppoſition that, for the 
celerity to be determined, we are to admit two ounces 
of blood to iſſue out of the heart with ſuch a celerity, 
that the part of the pulſe, called its Mole, makes one 
third of the whole pulſation, and is finiſhed within a 
Ar part of a minute; but the area of the mouth of 
the aorta, they have eſtimated 0.4187 parts of an inch : 
ſo, by dividing the ſpace filled by two ounces of blood, 


318 inches) by the area or ſection of the aorta at its 


mouth, [ and length of its cylinder filled by two ounces, 


viz 7781, the number thence produced divided by 


#7, the time in which the heart contracts, they find 
149 feet and two tenths of an inch for the ſpace thro? which 
the blood runs in a minute, if it goes on in a cylinder 

with the ſame velocity it firſt had from the heart. But 
the incumbent weight of blood moved by the heart, 


they have computed by the jet wherein the blood ſtarts 
forth from the larger arteries in a living animal, being 


ſeven feet five tenths; and from the ſurface of the ven- 
tricle, whoſt area make 15 inches; which produce 
1350 cubical inches of blood, or 51 pounds five ounces, 
which preſs againſt the ventricle of the contracting 
heart. The heart, therefore, thus drives forward a 
weight of 51 pounds, with a velocity by which it may 
run through 149 feet in a minute; which force it 
cxerts four thouſand eight hundred times in an hour. 

124. Although there are many particulars bere un- 


thought of, which may render the eſtimate incomplete, 


and ſuch perhaps as we may never get over; and 
although the mouth of the diſtended aorta may be wi- 


der in a living animal, though the area of the ventricle 


is of uncertain dimenſions, and the jet of blood com- 
puted from an inſufficient height; yet, if we conſider 
| | a the 
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the violence with which the blood ſtarts from ſome of 
the leaſt ſanguine arteries in the living animal, although 
we cannot eaſily determine how much of the heart's 
ſyſtole it aſſumes to itſelf, variations in which will great- 
ly alter the computation ; yet, in the mean time, 1t 
will plainly appear, that the machine we call the heart 
is a very powerful one. The truth of this is evident 
from experiments, in which it appears to be very diffi- 
cult to fill all the red blood-veſſels by anatomical in- 
jections, and quite impoſſible to fill all the ſmaller of 
them: yet the heart, we ſee, not only gradually diſtends 
all the larger, the ſmaller, and even the leaſt veſſels, with 
blood, . but alſo drives it forward through them with a 
conſiderable celerity. Even in the leaſt. arteries, the 
blood is urged forward by the heart with ſuch a force 
as to make the alternate motions of that muſcle per- 
ceptible. Likewiſe, in the veins and ſmaller veſſels of 
cold animals, even while contained in the inſects egg, 
there is no other force beſides that of the heart, by 
which the blood is driven through their-ſmall veſſels, 
And, from ſome of the leaſt arteries, I have ſeen the 
blood ſtart forth ſeveral feet, the jet deſcribing a para- 
bola, whole height was four feet, and amplitude of the 
projection ſeven feet; and ſome aſſert, they have ſeen 
25 blood aſcend from the aorta to the height of twelve 
cet. 

125. Moreover, that we may make a juſt eſtimate 
of the heart's force in living animals, we muſt conſider 
what great reſiſtances that complex muſcle overcomes : 
we muſt compute the enormous weight there is of the 
whole blood; a maſs, perhaps, of fifty pounds and 
upwards : for all that quantity of fluids, once ſtagnant 
in a perſon lately drowned or fainted away, are eaſily 
put into their former motion by the heart only. We 
mult again conſider the great decreaſe of the blood's 
velocity, ariſing from the greater light or capacity of 
the dividing branches, (from whence the ratio of its ce- 
lerity, even in the inteſtines, may be computed to on- 
ly a 24th or a zoth part of its original impulſe), abates 

5 two- 


two-thirds from the heart's force. And yet we ſee 
there are humours ſwiftly moved through much ſmall. 


er veſſels; as, for example, in thoſe of the Sanctorian 
perſpiration, which, in a ſubterraneous cavern, I have 


obſerved to aſcend ſwiftly in form of ſmoke or vapour; 
and the ſame celerity of the blood in the leaſt veſſels of 
little fiſhes, &c. is apparent to the eye by a microſcope, 
Now, ſince the frictions, in every machine, always . 
conſume the greateſt part of the moving forces ; much a 
more do they in the human body, whoſe blood and f 
juices are ſo much more viſcid or clammy than water, r 
and driven through veſſels ſo ſmall, that they permit WM ; 
only a globule at a time to paſs through, and even 2 
hardly allow that without changing their figure: but from 
fo ſtrong and extended a friction there muſt neceſſarily i „ 
follow a very great hindrance to the motion; whence if e 
we may eaſily underſtand, that the force muſt be very Wl 4 
reat which drives ſo ſwiftly ſuch a prodigious maſs of Wl 4 
fluids over ſo many reſiſtances and decrements of the tt 
moving forces. But aneuriſms, and likewiſe arteries, arc iſ , 
burſt by the force of the heart; and great weights arc WW e 
elevated along with the human body by the force of p: 
its ſyſtole. CS wh | th 
126. The blood, being driven into the aorta, imme- WW 5, 
diately finds the two openings of the coronary arte- | 
tries, which lie next the arterial valves, but above them, il he 
or within the aorta; and, in conſequence of this, it th 
ruſhes firſt of all into the ſaid coronary arteries, h/ «, 
which the heart ſupplies itſelf with blood. Theſe arte. in 
ries are almoſt conſtantly two; which going off fron zn 


the aorta next the heart at an obtuſe angle, the right 71 
goes off between the aorta and pulmonary artery, and dh. 
the upper and left one between the left auricle and the 
' aorta. All the external arteries are ſurrounded with 
much fat; but their cavity is more intercepted with 
valves than that of other arteries. Theſe arteries com: b 

municate, by inoſculations of the ſmall branches, ever / 
where about the ſeptum and tip of the heart; but the) 
3 „ 5 
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no where make a complete ring round the heart. They 
terminate in a two-fold manner, 5 | | 
- 127. The firſt termination of them is into the coro- 
nary veins, whoſe branches running in company with 
thoſe of the arteries, have their trunks of neceſſity diſ- 
poſed in a different courſe. The great coronary vein is, 
therefore, a companion of the left coronary artery; 
and is inſerted with a large opening, ſecured with 
valves, or a number of little membranes, on the left 
ſide of the Euſtachian valve of the right auricle: the 
root of this ſurrounds the left auricle externally, and 
then accompanies the ſuperficial branches of the left 
artery. h | 
: 128, The other coronary vein (which you may 
make a part of the former, fince they have both one 
common inſertion) deſcends along upon the ſeptum of 
the heart to its flat fide ; and may be properly called 
the median coronary. The third bends tranſverſly round. 
the ſurface of the right auricle ; and then terminates. 
within, or at leaſt very near, the large opening of the 
coronary vein (127.)anteriorly. This vein ſupplics that 
part of the right ventricle which lies in the flat ſide of 
the heart; and often receives thoſe nameleſs veins we 
ſhall hereafter deſcribe. | 
129. There are ſtill ſome other anterior veins of the 
heart; but one, fore particularly large, goes along 
the adjacent edge of the right ventricle, and, running 
for ſome length obliquely betwixt the membranes, is 
inſerted into the moſt anterior part of the right auricle, 
and ſometimes into the trunk of the upper vena cava. 
This anterior vein ſends off another concealed one 
through the root of the right ſinus; and, being again 
inſerted into the great coronary vein, it makes a com- 
plete circle round the heart, like the arterial circle 
_ ſome have deſcribed, but has not yet been ſeen 
y me. | | | | | 
130. But there are a great many more veins, un- 
certain in their number, which belong to the baſis and 


internal parts of the heart, to which the anatomiſt has 
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ſeldom any acceſs. becauſe they he ** betwixt 
the origins of the large veſſels: and theſe open by num- 
berleſs ſmall mouths into the right ſinus and auricle; 
and ſome, but a few only, into the left ſinus. Thus 
1 have ſeen a particular vein, which, from a latent ſi- 
nus in the fleſh of the right auricle, has aſcended to- 
wards the aorta and pulmonary artery, and inſerted it- 
ſelk on one fide into the greater coronary vein. Ano- 
ther 1 have obſerved, concealed betwixt the mouth of 
the coronary vein and the aorta, inſerted into the right 
ſinus; and another through the remains of the oval 
foramen, and ſeptum of the two ſinuſes, inſerting itſelf 
into the right ſinus; and others again belonging to the 
venous valves; beſides which, there are ſtill others too 
numerous to deſcribe, I bave obſerved alſo a vein 
ariſing from the left linus, and inſerted into the vena 
cava. 
421, There are ſtill more, and — ſmaller, Veins 
in the heart, whoſe little trunks, being very ſhort, can- 
not eaſily be "traced by diſſection; and theſe open them- 
ſelves by an infinite number of oblique ſmall mouths, 
through all the numerous fovæ or little ſinuoſitics and 
excavations obſervable. throughout the ſurface of the 
right and left ventricle. Theſe are demonſtrated by 
injections of water, wind, or mercury, made by the coro- 
nary arteries, after you have firſt tied their correſponding 
or accompanying coronary veins ; or even by injecking 
into the great coronary veins, after you have ſirſt inter- 
cepted the openings of their largeſt trunks. For, in 
either of theſe caſes, there are drops of the tinctured 
Water, bubbles of air, ſpherules of mercury, ruſhing 
- out through the whole extended ſurfaces of both the 
- ventricles of the heart: and this, without any violence 
that can be ſuppoſed ſufficient to break the veſſcls. 
But the paſſage from the arterics into the cavities of 
the left fide is more difficult, 
132. There are ſome who will have the coronary 

arteries filled with blood, not by the contracting of the 
heart, but of the aorta in its ſy ſtole; which they think 
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muſt be a conſequence of the retrograde angle of the 
blood's courſe here, and the paleneſs of the contracted 
heart, with a ſuppoſition that the valves of the aorta 
cover or cloſe the mouths of the coronary arteries. 
But the two laſt of theſe are diſproved by experience; 
and the firſt, or retrograde courſe, can only impede 
or leſſen, and not intercept, the flux into the heart: 
for the injections of wind or mercury, into all the ſe- 
minal and biliary veſſels, demonſtrate, that the large 
retrograde angles, which the veſſels often there make, 
do not hinder the fluids from taking their natural 
courſe, though they retard it. But a proof, ſtill more 
evident, is, that the coronary artery has a pulſe at the 
ſame time with all the other arteries in the body, and 
the blood ſtarting from it makes a higher ſaltus at the 
time when the heart is contracting (121. . 
133. Concerning the reflux or return of blood from 
the muſcular ſubſtance of the heart, there is ſtill leſs 
room to doubt: for all the coronary veſſels diſcharge 
their blood into the auricles and ventricles, either right 

or left, (but leſs into the latter), by thoſe larger (127, 
128, 129.), and by the ſmaller orifices (130. ), as well 
as by the leaſt (131. ), which fo eaſily tranſmit the in- 
jections, after you have firſt tied the larger coronary 
veins. The circulation through theſe veſſels ſeems to 
be compleated in the ſhorteſt ſpace of time that can be 
in any part, from the great velocity the blood receives 
from the heart itſelf, urging the fame through its own 
| ſubſtance. But that the whole contents of the veſſels 
are cleared in each contraction, does not ſeem to me 
probable ; for the blood-veſſels of the heart do not 
look pale enough in that action to produce ſich an ef- 
fect as an entire evacuation. There is a very free or 
open paſſage from the arteries of the heart into the cel- 
lular ſubſtance, or fat, which ſurrounds it. If you aſk, 
What are the uſes of thoſe leaſt or ſhorteſt veins which 
open obliquely through the ſurface of both the ven- 
tricles (13 f.)? they ſerve to return the blood of thoſe. 
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deeply ſeated ſmall arteries, which have no correſpond- 
ing veins. > J 
134. The humours of the heart, which are thinner 
than blood, return by the valvular /ymphatic veins, 
which accompany the coronary blood - veſſels, and 
aſcend towards the thoracic duct and ſubclavian vein ; 
but are very rarely to be ſeen, although Fhave obſerved 
them in brute animals. WO SIT IE 
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Of the Nature of the Boop and Jvicks of the Human 
— | Bach ,,,, ih" 1H. 


a. 


13 T H E liquor which is contained in the beat- 
⁊I Äing arteries and their correfponding veins, 
is called, by one general name, the biodd; which, to a looſe 
examination, appears homogeneous; or of ſimilar parts, 
red and coagulating throughout; and is obſerved to 
be redder in proportion to the ſtrength of the animal: 
in a weak and famiſhed one, the blood inclines to a 
yellow: it hath a whiteneſs mixed with it, which 
comes almoſt totally from the chyle. But experiments 
of diverſe kinds have ſhown. us, that diſſimilar parts of 
various natures reſide in the compoſition of this animal 
Hane, , . 
136. That fire is contained in the blood may be 
proved from its heat, which n human blood and that 
of ſome other animals, is from 92 to loo degrees or 
Fahrenheit's thermometer, more than the mean de- 
gree of atmoſpherical heat, but leſs than the greateſt. 
Again, a kind of volatile vapour or exhalation conti- 
nually flies off from the warm juice, with a ſort of 
fetid odour coming betwixt that of the fweat and urine. 
This vapour, being catched and condenſed in proper 
veſſels, appears of a watery nature, joined with a ſmall 
tincture of an alkaline diſpoſition. c. 
137. After this vapour is gone off, the blood of a 
: 1 bealthy 
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healthy perſon ſpontaneouſly congeals into a ſciſſile 
_ trembling maſs ;. and, with a leſs degree of heat than 
that of boiling water, (viz. 150 deg.), it grows more 
tough, like to a boiled egg. This toughneſs is greater 
in feveriſh perſons than in ſuch as are in health. It ſome- 
times coagulates in the veins of a living perſon, and is 
found clotted in wounds of the arteries. But even 


within the veſſels of a living perſon, and in one dying 


of a fever, the blood has been ſeen, by the violence of 
that diſtemper, changed into a concreted tremulous jelly 
throughout all the veins. | The principal part of this 
_ coagulated maſs is the craſſamentum or cruor, which 
has the red colour peculiar to itſelf, and gives it to the 
other parts of the blood. This, if it be not kept fluid 
by the attrition of a vital circulation, or ſome ſimilar 
coneuſſion, runs confuſedly into a compact, but ſoft 
_ mals, like liver, merely by reſt and a moderate degree 
of cold; as it alſo does by the addition of alcohol, by 
mineral acids, or by a heat of 150 degrees, of 
which 98 is the  blood's heat in robuſt people. It 
is, either as a fluid or a ſolid, ſpecifically heavier than 


water by near an eleyenth part; and, when freed 


from its water, it is wholly inflammable. In a maſs of 
healthy blood, one half or upwards is red cruor: and, 
in ſtrong -laborious people, the ſerum makes only a 
third part; and is ſtill more diminiſhed in fevers, often 
to a fourth or fifth part of the maſs. | 
138. From this coagulum there ſeparates, at firſt as 
it were ſweating out of ; pores, but which afterwards 
collects in ſufficient quantity to allow the concrete to 
ſink in it, another white, ſomewhat yellowiſh, part 
of the blood; which again ſeems to be a liquor, con- 
ſiſting of homogeneous or ſimilar parts, when it is not 
really ſo. This part of the blood is, in general, one 
thirty-eighth part heavier than water, and almoſt a 
twelfth part lighter than the red globular maſs of craſ- 
ſamentum: this too, by an heat of 150 deg. or by mix- 
ture of mineral acids or alcohol, and by a concuſſive 
motion, is congealable into a much * 
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than the red cruor (137); and forms an undiſſolvable 
glue, a fleſn- like membrane, which at length ſhrinks 
up to a horn-like ſubſtance, or friable gum. From 


thence are formed the pleuritic eruſts or ſkins, poly- 


puſes, and artificial membranes. In this ſerum of the 
blood, beſides the albumen, which will harden like 
the white of an egg, there is concealed a great deal of 
ſimple water, which even makes the bigger part of the 
whole; and ſome quantity of a ropy mucus, capable of 
being drawn into threads better than the red cruor; 
which laſt, however, is not coagulable like the albu- 
men, neither by fire nor by acids. | 8 


* ” * 


139. But, by putreſaction only, or the diſſolving 


power of the air hot to 96 deg. equal to the blood's na- 
tural heat, the whole maſs, but eſpecially the ſerum, 
diſſolves or melts into a fetid liquor; firſt the ſerum, 
and then the cruor more ſlowly; till, at length, the 
whole maſs, both of ferum and cruor, is turned into 
a volatile and fetid exhalation; leaving very few feces 
behind. The blood being a little diſſolved by putre- 
faction, and even before that, becomes fetid; with 


the fetor, aſſumes an alkaline nature; and efferveſces 
with acids. This property it afterwards loſes, the al- 
kalme ſalt being deſtroyed by putrefaction. The pu- 


trid blood cannot by any art be inſpiſſated, as it is al- 
ſo very difficult to be reſolved after it has been coagu- 
lated by ſpirit of wine. By too ſevere exerciſe, heat, 
and malignant diſorders, the coheſion of the blood is 
diſſolved, and it aſſumes an alkaline nature almoſt as if 
J v 1TEEP 202 ot 1 220 

140. Beſides theſe parts of which the blood appears 
to conſiſt, without ſubjecting it to any violence, it 
contains in its ſubſtance a quantity of n /a/t, which 


is diſcernable to the taſte, and ſometimes viſible by the 


microſcope. ' That there is earth lodged in the blood, 
is demonſtrated from nutrition; and from a chemical 
analyſis, whereby the earth appears to lodge in the moſt 
fluid, and eſpecially in the oily, parts of the blood. 
By ſome very late experiments, it appears, that a con- 


ſiderable 
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ſiderable quantity of ferruginous earth, eaſily redueible 
into metal by the addition of phlogiſton, is contained 
in the blood when calcined. Laſtly, another part in 
the blood is air in an unelaſtic ſtate, and that in a very 
conſiderable quantity; the exiſtence of which air in the 
blood and ſerum is proved by their putrefaction and 
diſtillation, or by removing the ambient air from them 
by the pump. But we are not to think, from hence, 
that the blood - globules are bubbles full of air, for they 
are ſpecifically heavier than the ſerum. 7 x 
141. By the admixture of neutral falts, the colour 
of the blood becomes deeper and brighter, as by them 
it is neither diſſolved nor thickened. It is ſcarcely al- 
tered by a weak acid. By fermented liquors it is coagu- 
lated. Fixed alkaline ſalts have almoſt the fame effects 
as the neutrals. The volatile alkalies rather turn it 
brown, and coagulate it. Alcohol and diſtilled oils 
coagulate it, as alſo vinegar. It does not efferveſce 
with any falt. 4 
142. Chemiſtry has, by various ways, ſhowed us 
the nature of the blood. (i.) When freſh drawn, before 
it has time to putrefy, the blood, diſtilled with a ſlow | 
heat, yields a water to the quantity of five parts in ſix 
of the whole maſs; which water has little or no taſte 
or ſmell, till you come towards the end of the opera- 
tion, when it is-proportionably more charged with a 
fetid oil, as it draws nearer to a concluſion. (2.) The 
| reſiduum, expoſed to a ſtronger fire, yields various al- 
kaline liquors ; of which the firſt, being acrid, fetid, 
and of a reddiſh colour, is uſually called the ſpirit of 
blood; conſiſting of a volatile ſalt, with ſome little oil, 
diſſolved in water, to the amount of one twentieth part 
of the original maſs of blood. There is an acid obſer- 
vable in the fat, and likewiſe in putrid fleſh and blood. 
(3-) A little before, and together with the oil, that 
next aſcends in the diſtillation, a dry volatile ſalt ariſes, 
and adheres in branchy fleeces to the neck and ſides 
of the glaſs; and this in but a ſmall proportion, leſs 
than an eightieth part of the firſt maſs, (4.) The next 
>, K 15 liquor 
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liquor is that called oi of human blood, which aſcends 
radually thicker and heavier, is at firſt yellow, and 
afterwards black, till at laſt it reſembles pitch, being 
very acrid and inflammable, but in a ſmall quantity, 
about a fiftieth of the whole maſs. (5. ) There now re- 
mains, in the bottom of the retort, a ſpongy inflammable 
coal or cinder of the blood, which, being kindled, burns 
away, and leaves aſhes behind. From theſe, by lixi- 
viation with water, is obtained a mixed ſalt, partly ſea- 
ſalt, and partly fixed alkali, together with a ſmall quan- 
tity of fixed earth. This fixed ſalt is ſcarce the five 
hundredth part of the firſt maſs, and of this only one 
fourth part is alkaline : but, being urged with the moſt 
intenſe degrees of fire, the whole ſalt affords ſome por- 
tion of an acid ſpirit ; which we judge to ariſe partly 
from the ſea-ſalt in the blood, ſome of which is demon- 
ſtrable even in the ſpirit of blood ;- and partly from the 
vegetable kind of the aliments, not yet digeſted into an 
animal nature. For which laſt reaſon, an acid is pro- 
curable from the-blood of graminivorous animals, as 
well as from that of man. But the earth, ſeparated 
from the lixivium by filtration, will, perhaps, make a- 
bout an hundred and fiftieth part of the original maſs; 
and contains ſome particles which are attracted by the 
loadſtone. | 3 95 
143. From the preceding analyſis of the blood, it 
evidently contains a variety of particles, differing in 
bulk, weight, figure, and tenacity ; ſome watery, 
others inflammable, and moſt of them inclined greatly 
. to putrefaQion or to an alkaline nature. For the blood, 
in a ſound healthy ſtate, not injured by putrefaction, or 
too violent a degree of heat, is neither alkaline nor acid; 
but mild or gelatinous, and a little ſaltiſn to the taſte: 
yet, in ſome diſeaſes, it is ſharp enough, and comes near 
to a ſtate of putrefaction; as, for inſtance, in the ſcurvy, 
where it corrodes through its containing veſſels ; and in 
dropſies, the waters of which are often next to alkaline. 
But the calx of the blood of inſects is alkaline, and 


efferveſces with acids. 
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1344. By viewing freſh blood in a ſmall glaſs tube by 
a microſcope, or by applying the ſame inſtrument while 
it is yet moving in the veins of a warm living animal, 
as a hen-chicken, or a cold one, as a frog, we perceive 
in it red globules; which, doubtleſs, make that part 
called cruor or craſſamentum, mentioned in 137. If it 
be queſtioned, whether theſe are not rather lenticular 
particles of the ſame kind with thoſe obſerved by Lew- 
enhock in fiſh, and lately diſcovered in our own ſpecies; 
we confeſs it is a point difficult to determine: nor have 

I ever made a ſufficient number of microſcopical expe- 
riments on thoſe globules which ſeem moſt denſe and 
convex, „„ 8 | 
145. The colour of theſe globules is red; and fo 
much the deeper, and more inclined to ſcarlet, the 
ſtronger the animal is : and, in the ſame proportion, their 
number increaſes, when compared with the quantity of 
yellow ſerum. Their diameter is very ſmall, being be- 
tween rd and tes of an inch. They are faid to 
change their figure into an oblong egg-like ſhape, 
which I could never obſerve with ſufficient certainty. 
They are alſo ſaid to diſſolve into other leſſer globules 
of a yellow colour, which I have neither obſerved my- 
ſelf, nor can eaſily admit. 

146. From the red part of the blood, fibres are ge- 
nerated in abundance ; from the ſerum, in ſmaller quan- 
tities. They are procured by pouring the blood into a 
linen cloth, and waſhing it gradually with a great deal 
of water, or by beating it with a rod. In quantity, they 
equal the 28th part of the whole maſs. Theſe are 
formed of the gluten, and are not generated in a living 
animal ; ſeeing they are neither to be perceived by the 
microſcope, which yet ſo eaſily renders viſible the red 
globules, nor yet does their long thread-like figure ſeem 
adapted for receiving motion. 

147. From the preceding experiments compared to- 
gether, ariſes that knowledge which we, at preſent, 
have of the blood; namely, that the craſſamentum or 
eruor is compoſed of globules. The inflammable or 
a h a2 com- 
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increaſed by the contrary cauſes, the more as the animal 
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combuſtible nature of theſe globules is proved from 
dried blood, which takes flame and burns; as alſo from 
the pyrophorus, which is generated from the human 


blood: and from theſe, moſt probably, ariſes the greater 


part of the pitchy oil that is obtained from blood by the 
violence of fire. . 


148. The ſerum of the blood, diſtilled with a ſtrong 


fire, gives over almoſt the ſame principles with the cru- 
or, viz. falt, oil, and earth. It yields, however, much 


more water, but no iron at all. Similar principles, but 
with a leſs proportion of oil and falt, are obtained from 
the aqueous humours prepared from the blood; as the 
faliva, and mucus. | | : ! 

149. The exact maſs or quantity of blood, contained 
in the whole body, cannot be certainly computed. The 


weight of the maſs of humours, however, is much 


greater than that of the ſolids; but many of them do 
not flow currently in the circulation, as the glue or jel- 
ly that lodges in moſt parts, and the fat. But if we 


may be allowed to form a judgment from thoſe profuſe 


hemorrhages that have been ſuſtained without de- 


ſtroying the life of the patient, with experiments made 


on living animals by drawing out all-their blood, join- 
ed with the bulk of the arteries and veins themſelves: 


from theſe principles, the maſs of circulating humours | 


will be at leaſt fifty pounds; whereof about 28 will be 


true red blood, current in the arteries and veins ; of 


which the arteries contain only one fifth, and the veins 
the other four, e 1 25 

1 50. Nor does the blood always contain the ſame, or 
a like proportion, of thoſe elements or principles above- 


mentioned: for an increaſed celerity, whether by labori- 


ous and ſtrong exerciſes, a full age, fever, or other- 
wiſe, augments the craſſamentum, with the redneſs, con- 
gealing force, and coheſion of the particles; and the hard- 
neſs and weight of the concreted ferum with the alkaline 
principles are, by the ſame means, increaſed. On the 
other hand, the ſerum, and the mucus it contains, are 
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is younger, leſs active, and fed more on a watery ve- 


getable diet; by all which, the craſſamentum of the 


blood is leſſened, and its watery part increaſed. Old 
age, again, leſſens the craſſamentum, and the gelatinous 
part likewiſe. 1 Þ | 
151. From theſe principles, but with a conjunct con- 
ſideration of the ſolid fibres and veſſels, the different 
temperaments of people are derived. For a plethortc 
or ſanguine habit ariſes from an abundance of the red 
globules ; a phlegmatic temperature, from a redundancy 
of the watery: parts of the blood: a choleric diſpoſition 
of the humours ſeems to-ariſe from a more acrid, acid, 
and alkaleſcent property of the blood ; as appears from 
thoſe who live on fleſh, and on the human ſpecies, being 
ſo much fiexcer and more paſſionate than thoſe who 
live on plants or on vegetable food. In the ſolid parts, 
a great firmneſs, joined with an exquilite ſenſibility, or 
nervous irritability, diſpoſes to a choleric habit ; a leſs 
irritability, - with a moderate denſity, to a ſanguine ha- 
bit; and a lefler degree both of denſity and irritability 
are to be referred to a phlegmatic temperament. There 
is alſo a kind of dull heavy temperament, in which there 
is the greateſt ſtrength of body, joined with no great 
degree of irritability, In the melancholy, again, a 


weakneſs of the ſolids is joined with the higheſt degree. 


of nervous irritation or ſenſibility. But you muſt be 
careful not to take theſe temperaments as the ſole and 
| limited ſyſtems or claſſes of conſtitutions ; which, in the 
courſe of nature, are found to be not only four, or 
eight, but are really diſtinct in numberleſs degrees. 

152, The red part of the blood ſeems chiefly of uſe 
to generate heat, ſince its quantity is always in pro- 
portion to the heat of the blood. This being confined, 
by the largeneſs of the globules, within the red and firſt 
order of veſſels, hinders them from collapfing ; and, in 
receiving the common motion of the heart, by the 
greater denſity of its parts, it has a greater impetus, and 
lets in motion the lefſer orders of humours. Nor is it 
Improbable, that the heart is more ſtrongly irritated vy 
| the 
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the ponderous cruor of the blood. The globular figure 
of its parts, together with their denſity, makes it eaſily 
pervade the veſſels; and the quantity of iron it con- 
tains, as well as of oil, perhaps increaſes its power of 
generating heat. And hence it is, that the red part of 
the blood being too much diminiſhed by profuſe bleed- 
ings, there follows a ſtagnation or leſſened motion of 
the humours in the ſmaller veſſels ; whence fatneſs, and 
dropſy. By the ſame rule alſo, a due proportion of 
cruor is neceſſary within the habit, to generate and re- 
pair new blood. For, by large hemorrhages, we ſee 
the blood loſes its red or denſe nature, and degenerates 
into a pale, ſerous, or watery ſtate. 

153. The coagulable ferum is more eſpecially de- 
ſigned for the nutrition of the parts, as will be hereafter 
more apparent, Chap. XXXI. The thinner juices ſerve 
various purpoſes; as the diflolution of the aliments, the 

moiſtening of the external ſurface of the body, and ſur- 
faces of the internal cavities, to preſerve the flexibility 
of the ſolids, and conduce to the motion of the nerves, 
the fight, &c. The faline particles ſeem proper for diſ- 
ſolving the aliment, and ſtimulating the veſſels. The 
properties of the atrial part are not yet well known. 


The heat produces fluidity, and is not eaſily raiſed to 


ſuch a degree as to coagulate the humours. 

154. Therefore, health cannot ſubſiſt without a denſe 
and red blood, whoſe quantity too much diminiſhed 
cauſes a ſtagnation of the juices within the ſmaller veſ- 
ſels; whence all' parts of the body become cold and 
weak. Nor can life or health ſubſiſt without a ſufficiency 
of thinner juices intermixed with the red blood; ſee- 
ing the cruor, deprived of its watery part, congeals and 
obſtructs the ſmalleſt paſſages of the veſſels, and kindles 
| too great a het. 

155. If it is aſked, whether there be any difference 
betwixt the arterial and venous blood? we anſwer, that 
ſome difference there ſeems to be; the former having 
lately ſuffered the action of the lungs. But, in experi- 
ments, I ſcarce find any obfervable difference either in 
| Rt colour, 
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colour, denſity, or any other known diverſity. Other- 


wiſe, however, I bave found a moſt evident difference ; 
for the bright red colour of the arterial blood ſeems to 
diſtinguiſh it from the duſky dark-coloured blood in 
the veins; but this, in the plain example of the hatch- 
| ing of a chicken, ariſes only from the deeper ſeries of 
globules in the thicker vein. But we have not ſuffi- 
cient certainty of a difference in the blood of different 
arteries. However, the arterial blood 1s apparently of 


a more bright or ſplendid red; and having a greater 


degree of fluidity and proportion of watery parts, may 
ſo far differ from the venous darker-coloured blood. But, 
in this reſpect, it remains that we make further experi- 
ments. | Th 

156. From one and the ſame maſs of blood, driven 
into the aorta, are generated all the fluids of the human 


body; which, from their affinity one to another, are 


reducible to certain claſſes. The manner by which they 
are ſeparated, ought to be accounted for by the fabric 
or mechaniſm of the glands themſelves. But we muſt 


firſt conſider what the blood ſuffers from its containing 


veſſels. | . 


C HAP. VII. 
Y Of the Common Orrieks of the ARTERIES. 


157. PHE blood is driven from the left ventricle of 


7 the heart into the aorta; which takes its courſe 


firſt a little towards the right, and then to the left, in 
an arch that is very ſharply bent: and here the maſs of 
this purple fluid ſtrikes firſt againſt the right ſide, and 
is then reflected to the left fide again of the aorta; 
whence, flowing in a vortical or whirling motion, as 
much as that full veſſel will permit, it goes on through 
the arteries, with an alternate colliſion againſt, and re- 
percuſſion from, their ſides. The aorta ſwells a little in 
bulk at the place where it proceeds from the heart. 

mi. | 158. The 
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158. The arteries are, in a living perſon, always full 
of blood ; ſince the jet or ſtream that ſtarts from an ar- 


. tery, is not interrupted by alternate ſtops, while the 


heart reſts or relaxes itſelf, but it flows on in a continu- 
ed thread: add to this, that the microſcope ſhews the 
arteries, in living animals, to be full, both in their ſyſtole 
and diaſtole; nor can the circular fibres of the arteries 


ſo far contract themſelves, as entirely to evacuate” theſe | 


tubes. Since, therefore, a new wave or column of 
blood is ſent into the arteries, already full, although it 
bear a ſmall proportion to the whole maſs contained in 


the arterial ſyſtem throughout the body, hardly ever 


exceeding two ounces; yet, by its immediate contact 
with the precedent wave or column, which moves flower 
as it gets farther from the heart, it conſequently drives 
the ſame forwards, lengthens the artery, and makes it aſ- 
ſume a cylindric form, augments its diameter, preſſes the 
membranes cloſer to one another, urges the convex parts 
of the arterial flexures outwards, and cauſes their ſpiral 
waves to be more ſerpentine, as injections demonſtrate 
to us. This dilatation of the artery, whereby its light 
or capacity is changed from a leſs to a greater circle, is 
called the pulſe ; the diaſtole of which, is an expanſion 
of the artery beyond its natural diameter. This being 
the proper or characteriſtic action of life, reſults from 
the heart only, and is in nowiſe natural to the arterics 


left to themſelves. Hence, when the motion of the 


heart is intercepted, whether by aneuriſm, ligature, or 
otherwiſe, there is no pulſation of the arteries to be felt; 


and from hence, too, there is a ſudden ceſſation of the 
pulſe, by a wound through the heart, in living animal. 


But the artery is proportionally more dilated, as the 


wave of blood flows on before more ſlowly, and the 


more the velocity of the new wave exceeds that of the 
former one. 7 i . | 
"I 3 or contraction of the artery follows the 
dilatation of it. For the heart, having emptied itſelf, and 
removed the ſtimulus of the blood, comes into a ſtate 
of relaxation and reſt. But the artery, at this ſame 
© i i 75 | | | time, 
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time, by its innate elaſticity, and contractile power re- 
ſiding in its circular fibres, irritated likewiſe by the ſti- 
mulus of the blood, contracts itſelf, and expels as 
much blood as ſerved to dilate it beyond its mean or 
middle diameter: this quantity of blood is either for- 
ced into the ſmaller and ſcarce- beating arteriolæ, or elſe 
returned into the veins, from the reſiſting ſemilunar 
valves of the aorta, which oppoſe the reaction of the 
blood from the neighbouring parts of that veſſel. Sa 
ſoon as the artery has freed itſelf from this wave or co- 
lumn of blood, being no longer ſtimulated by diſten- 
tion, it directly collapſes by its own proper contractile 
force, and is now again ready to yield to a new wave 
or column of blood, ſent into it from the heart; 
| whence follows a repeated diaſtole. 
160. That the arteries thus contract, and, by that 
force, drive forward their contained blood, is proved 
evidently from their ſtrongly contractile nature; from 
the apparent diminution of the diameter or dilatation 
they receive from the heart; from the evacuation that 
follows, by the proper force of the artery itſelf, driving 
aut all the blood that is contained in the lateral branches, 
betwixt two ligatures; from the return of the blood to 
the heart through veins whoſe artery is tied, and ſo can- 
not propel the blood to the heart; from the jet of blood 
being greateſt when the heart is in its diaſtole, as ob- 
ſerved by ſome eminent anatomiſts; from the ſtrength 
with which the blood is thrown out of the tied aorta, 
below the ligature ; from the evacuation which the ar- 
teries make of their contained blood, even after death, 
into the veins, whereby theſe latter appear much fuller 
than the arteries; and, laſtly, from the conſiderable jet 
or ſaltus of blood, that iſſues from a large artery in an 
| animal, even after death, mounting to the height of 
two feet: to which add, the convulſive contractions of 
the animal in. which the artery is thus wounded, and 
the remarkable cloſings of the mouths of divided arte- 
ries in wounds, and a. ſphacelation of the limbs from 


an oſſification of the artery; whence the veins become 
diſtended. 5 ; 
161. The mean fwiftnefs of the blood's motion be- 
ing diminiſhed in the time of the heart's ſyſtole, but in- 
creaſed during its diaſtole, is ſuch as carries it through 
a ſpace ſomewhat leſs than one foot in the ſpace of a 
ſecond of time; and the conſtant plenitude of the ar- 
teries renders it impoſhble for us to perceive any ſuc- 
ceſſion in the pulſes of different arteries ; whence all the 
. arteries of the body ſeem to beat at one and the fame 
Inſtant, whilſt the heart ſtrikes againſt the breaſt : and 
yet there is certainly a fucceſſion in the ſyſtole of the 
arteries, by which the aorta feems to contract in the 
fame order ſucceſſively, as ir is filled by the blood ex- 
pelled from the heart; ſo that the part of the artery 
next the heart is firſt conſtringed, and thence, gradu- 
ally, the arterial contracting force proceeds to the ex- 


tremities. An inſtance this we have in the intel- | 


tines; and the ſame is evident to the eye in inſects, who 
have a long fiſtulous and knotted heart, manifeſtly con- 


= tracting in a ſucceſſion from the beginning to the end. 


But the mind cannot diſtinguiſh the leaſt points of time, 
which are the meaſures of this ſucceſſion, and amount 
only to a few thirds of a ſecond. | . 
162. If it be aſked, Where this pulſation ends? 
we anſwer, In the leaſt arteries, and cylindrical origi- 
nations of the veins. We have already mentioned the 
velocity with which the blood comes from the heart. 
But that velocity continually decreaſes. Certain we 
are, (1.) That the lights or ſections of the arteries, com- 
poſed by the aggregation or ſum of their tranſverſe ſec- 
tions, as they divide farther, in their courſe, from the 
heart, greatly exceed that of the aorta; ſo that ſince 
the ratio, or lefs proportion of the trunks to their 
branches, continually diminiſhes as they make leſs ra- 
mificarions, and this in a variable or uncertain pro- 
portion; the difference of that ratio or proportion will 
be the greateſt betwixt the light of the aorta at the 
heart, and the ſum of the ſectlons of all the ſmall ar- 


teries, 
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teries, where they are leaſt, in the extreme parts of 
the body. Again, (2.) The proportion of the arterial 
membranes or coats in thickneſs, with reſpect to their 
bores or capacities, is greater as the arteries grow 
leſs; and is largeſt in the leaſt of them, which tranſ- 
mit only one globule at a time. The truth of this is 


proved from anatomy, and the forcing of air into the 


arteries, by which they burſt always more difficultly as 
they are leſs ; and from the calculation itſelf, by which 
the magnitude of the leaſt arteries is determined from 
the globules diſtending their two ſemicylindric mem- 


branes. Add to this, (3.) The friction of the juices - 


through the leaſt way — inflected and meeting toge- 
ther in angles; which friction, even in the moſt fluid 
water, running through long pipes that are ſingle, and 
in a direct courſe, greatly diminiſhes the velocity, and 
more in proportion as the tube is of a leſs bore ; while 
again, as the artery is leſs, there are a great number 
of globules rubbing and grating againſt its membra- 
nous converging ſides. And by the conical figure of 
the artery, it happens, that the broader wave of blood 


coming from the trunk is reſiſted in its paſſage through 


the narrower branch, and ſo muſt diſtend it by force. 
But moreover, (4.) The inflections and folds, or plates, 
of the veſſels, greatly ſlacken the blood's motion; 
ſince always ſome part of the impelling force is ſpent 
and loſt in removing the convex parts of the folds, 
and changing the figure of the infleQed veſſel. The 
angles likewiſe take off more from this force in propor- 
tion to their acuteneſs, or the more they recede from a 
* ht line. Laſtly, (5. ) The great vilcidity or tenaci- 
* the blood ſelf muſt be conſiderably allowed for 
4 by reſt only, it directly hardens into clots; and 
lince it is from the circulatory motion only of the blood, 
that this mutual attraction of coheſion in its parts is over- 
come, ſo as to hinder it from adhering together, or to 
the ſides of the arteries; for ſo we find it adhere in 
aneuriſms and wounds of the arteries, or elſe the glo- 

ooh clot together, as we ſee uſually after death. 
L 2 From 
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From all which conſiderations, you will obſerve, that 
the blood meets with the greateſt retardation, in its 
courſe, in the leaſt veſſels. And the oppoſition it meets 
with in the branches leſſens the velocity of the blood 
alſo in the trunk : the oppoſition of torrents of blood 
to one another in the anaſtomoſes of veſſels alſo de- 
ſtroys ſome part of its motion. We may eaſily per- 
ceive the amounts of this retardation will be very con- 
fiderable, although it be difficult to make a juſt efti- 
mate of it. In the larger trunks, the blood of a living 
animal flows with the rapidity of a torrent : but, in the 
leaſt branches, it creeps along very ſlowly ; fo that, in 
theſe, it begins to put on a ſtate of coagulation. 
It is alſo well known to ſurgeons, that a ſmall branch 
of an artery near the heart or aorta bleeds more dan- 
erouſly than a much larger one that lies at a greater 

. "edu The weight of the incumbent atmoſphere, 
of the muſcles and fleſhy parts lying above the artery, 
and the contractile: power of the veſſel itſelf, make a 
reſiſtance indeed to the heart, but do not leſſen the ve- 
locity of the blood, ſeeing they give as much in the dia- 
ſtole as they take away in the ſyſtele. OT FEE: 
163. It is certain, however, from inciſions made in 


living animals, that the ſingle globules of blood, which 


move ſeparately in the ſmall veſſels, do not loſe fo 


much of their velocity as, by calculation, they ought 


to do. We muſt therefore give ſome other cauſes by 
which this deſtructive power of the blood's motion is 
leſſened. And, in the firſt place, it is certain, that 
the lights of the branches do not bear ſuch a propor- 
tion to the trunk in the ſmalleſt veſſels; their great 
ſmoothneſs diminiſhes the friction. The facility, like- 
wiſe, with which the blood flows through the veins, 
expedites its paſſage through the little arteries which 
immediately communicate with theſe veins. No great 
effect, indeed, can be expected from the weight of the 
blood, or the force of the nerves, which are both ca- 


| Pable of diminiſhing and accelerating the motion we 


ſpeak of; but, in live animals, theſe, have very little 
RE. => | ſtrength, 
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ſtrength. The power of derivation, whatever that is, 
and the motion of the mulcles, are capable of 'pro- 
ducing a new velocity. 85 | 
164. The pulſe therefore enſues, becauſe the ante- 
rior wave or column of blood moves on ſlower, while 
the ſubſequent or poſterior wave comes faſter ; ſo that 
the precedent is an obſtacle to the conſequent blood 
(158.) But fince the force of the heart weakens as the 
blood goes on, and the contractile power of the arte- 
ries increaſes, therefore the diſproportion of celerity, 
betwixt the antecedent and conſequent waves or co- 
lumns of blood coming from the heart, will be conti- 


nually leſſening, with reſpect to the blood that is urged 


on by the contraction of the ſmaller veſſels, till, arri- 
ving at a part where there is no exceſs or difference, 
it will there ceaſe to make any pulſation of the artery; 
becanſe here the anterior and conſequent blood flow 
evenly, or with the ſame celerity. But this place of 
equality, in motion, cannot be in the larger and more 
conſpicuous arterial branches: for in them, the wave, 


laſt coming from the heart, moves quicker than what 


went before; as is evident from the inflammatory pul- 
ſation of them, eſpecially in the ſmall arteries of the 
eye. But, in the leaſt red arteries, the pulſe at length 
begins to vaniſh. This is evident from the equable 
motion of the blood, often ſeen by a microſcope, thro? 
the arteries of a frog. In the larger veſſels, however, 
ſuch as may be about the fixth part of a line in 
diameter, the pulſe is perceptible. But in the leaſt 
veins viſible to the eye there is no ſenſible pulſation 
or accelerated motion of the blood, whilſt the heart 
contracts, demonſtrable either by the microſcope or any 
e | h 
165. Even in the veins, the blood preſſes againſt 
their ſides, as appears from the furrows hollowed out 
of the bones, and the ſwelling of the veins on being 
tied. If it is aſked, why the veins do not beat? (for we 
do not allow that to be a pulſe which happens from re- 
ſiration, from the rejection of the blood from the right 
a Z auricle, 
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auriele, or from the muſcular part of the vena cava); 
the reaſon of this ſeems to be, that the blood, when it 
immediately leaves the heart, is more retarded in its 
motion, than when it paſſes into the ſmalleſt veſſels, 
Hence, the ſhort ſpace of time by which the velocity of 
the laſt wave exceeds the foregoing, is greateſt at the 
heart, and grows gradually leſs, till at laſt it totally 
vaniſhes. 'This is illuſtrated by the experiment, in 
which a pipe, fixed in a leathern tube, and driving 
forth water in a continual, but ſtarting ſtream, does, 
by a ſponge fixed round the mouth of the faid tube, 
cauſe the water to iſſue forth in an even ſtream, without 
| leaping, through the ſponge : and the ſame is evident 
from another experiment, in which. the ſame thing 


happens, by injecting the meſenteric arteries with an 


alternate impulſion of water ; for then the water flows 
out through the veins, in one continued even ſtream. 
166. The pulſe is, therefore, the meaſure of the 
powers which the heart ſpends on the blood; becauſe 
it is the immediate and full effect of thoſe powers. 
Hence, all things conſidered as alike, the pulſe is /ow 
in the moſt healthy people, where there is no ſtimulus, 
nor any unnatural reſiſtance to cauſe the effect of a ſti- 
mulus,. but the heart is at liberty to ſend forwards the 
blood with eaſe. You muſt except thoſe caſes where 
there is ſome obſtacle, by which the blood is prevented 
from entering the aorta. For this reaſon, the pulſe in 
aſthmatic people is low : the ſame thing alſo happens 
from a debility or inſenſibility of the heart, which the 
uſual ſtimulus is not capable of exciting to contraction. 
A large pulſe is cauſed by fulneſs of the artery, joined 
with a ſtrong force of the heart; a ſmall pulſe by the 
emptineſs of the artery, and a leſſer wave of blood ſent 
from the heart. A Hard pulſe denotes ſome obſtacle or 
ſtimulus; or elſe, that the heart's force is increaſed 
with a greater thickneſs of blood, or a greater rigidity 
of the artery. A quick pulſe denotes ſome ſtimulus, 
obſtacle, or greater — or irritability of the heart. 


It is beſt felt where the artery lies expoſed bare to the 
STONES | | f | touch, 
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touch, upon ſome reſiſting bone; but obſtructions 
ſometimes render the pulſe perceptible, where it is ne- 
ver ſo naturally: | 

167. The pulſe is flower in animals as they are 
larger or more bulky; becauſe the heart is proportion- 
ably bigger in the ſmaller than in the larger animals, 
and, as well as the other parts of the body, is more ir- 
ritable in the former than in the latter; and becauſe 
the heart is obliged to drive the blood to a greater di- 


ſtance ; whence the reſiſtances or frictions ſeem to be 


increaſed, in the more bulky, over the force of the 
heart, Hence, ſmall animals are more voracious; and 
large ones, as the whale and elephant, eat leſs. The 
pulſe of a healthy perſon rifing in the morning, beats 
65 in a minute; but, after the fatigue of the day, it 
will beat 80 in that time; and again, by the night's reſt 
or ſleep, it will become gradually leſs frequent, till in 
the morning you will find it returned to its primi- 
tive number of 65. For the motions of the muſcles, 
and actions of the external and internal ſenſes, the 
warmth of the atmoſphere, and the action of the ali- 
ments taken into the ſtomach, urge the venal blood on 
to the heart, which, being thereby oftener ſtimulated, 
makes more frequent contractions. This is the cauſe 
of thoſe paroxyſms or fits of increaſe obfervable in all 
fevers towards the evening. For ſleep not only re- 
tards the motion of the blood, but of all the other hu- 
mours and actions in the body whatever. 

168. A frequent pulſe is different from a ſwift one; 
and it is poſſible for the pulſe to be at the ſame time 


ſwift and unfrequent. But it is difficult to obſerve a 


ſwift pulſe. The frequent pulſe is what is commonly 
called a ſwiſt one. It takes place in children, and be- 


comes afterwards ſlower in perfons as they grow older. 
The falient point beats 134 in a minute: new-born in- 


fants have their pulſe 120 in that time; and from thence 
down to old age it grows ſlower, to 60 in minute. A 
teveriſh pulſe begins from 96 per minute; and we count 
the pulſe has but a moderate celerity in fevers, or labo- 

rious 


%% q Cow th 


rious exerciſes of adult perſons, if it does not exceed 


above 110 or 120 in a minute: but it is exceſſive at 
1 30 or 140, with which number people ſeldom reco- 
ver; nor have I ever obſerved it exceed that number. 
The pulſe beats ſlower in winter, and quicker in ſum- 
mer, by about 10 ſtrokes per minute; and under the 
torrid zone, it grows quicker to 120. The different 

aaſſhons of the mind variouſly accelerate, retard, and di- 
fturb the pulſe. Whatever obſtructs the circulation is 
alſo found to accelerate the pulſe ; not from the laws of 
hydroſtatics, or on account of the canal being made 
narrower, nor from the action of the ſoul; only the 
heart being with more difficulty freed from the ſtimu- 
lating blood, contracts itſelf more ſtrongly, and at 
ſhorter intervals. An irritation from an acrid blood is 
the cauſe of the frequent pulſe in fevers. _ 

169. Through the leaſt veins the blood moves on 
very ſlowly, partly by force of the heart, and partly 
by the contractile force of the arteries. The firſt is 
proved by a renewal of the motion of the blood, in per- 
ſons drowned ; where, merely by exciting the action of 


the heart, the whole maſs is driven forwards. But the 


contractile force of the artery is proved by what is ſaid 
(160.). But, after death, the blood continues to move, 
in part, allo by its own, gravity, and by the elaſticity of 


the air generated or extricated by putrefaction. 


170. But the blood moves on faſter in the larger 
veins. For whenever the impelling powers remain ſuf- 
ficient, and the conveying ſmall veſſels are rendered 
narrower, the, motion of their contained fluids muſt of 


courſe be accelerated; ſince the ſection of the venal 


trunk is much leſs than that of all its branches, in the 
ſame manner as that of an artery is leſs than the ſum of 
the branches into which it divides. Therefore, if the 
motion of the venal blood loſes nothing in its way, the 
proportion of its celerity in the vena cava, to its cele- 
rity in the veins of the thirtieth diviſion, will be thirty 
times greater in the former, in proportion as the con- 


unc lights of all the ſmall veins exceed the light of the 


Cava. 


cava. In like manner too, the friction or attrition of 
the blood in the veins, and its contact with their ſides, 
diminiſh. | L erent 

171. But ſince the blood moves thus ſlowly in the 
leaſt arterial veſſels and incipient veins, and as the weight 
of the blood itſelf, in many places, wonderfully hinders 


its return to the heart, while, at the ſame time, the very 


thin coats of the veins have but little contractile power 

to be expected from them; therefore, nature has uſed 
various precautions, leſt, from the ſlowneſs of its mo- 
tion, it ſhould any where ſtagnate or concrete. To 
obviate this, ſhe has ſupplied the veins with more watery 
vapours and fluxile lymph than ſhe probably ſent by 
the arteries, if we conſider the great exhalation that is 
made from the arterial blood in the lungs. 

172. She has, therefore, likewiſe placed the veins 
near the muſcles, that, by the turgeſcence or contrac- 
tions of the latter, the veins may be preſſed; and ſince 
any preſſure upon the veins muſt be determined to- 
wards the heart (63.), therefore all this force mult be en- 
tirely employed in accelerating the return of the blood 
to the heart, From hence proceeds that wonderful 
quickneſs of the pulſe (167.), heat, and redneſs of the 
body, with a ſhort and laborious breathing, that attend 
muſcular motions or violent exerciſes. > 42 | 


173- Moreover, thoſe muſcles, which conſtantly urge 


or preſs violently the contiguous viſcera on all ſides, 
that are contained in any of the common cavities, do 
all of them powerfully promote the return of the venal 
blood to the heart. Such an effect has the conjunct 
preſſure of the diaphragm with the abdominal muſcles, 
in reſpect to the abdomen. Laſtly, the pulſations of 
the arteries, which run every where contiguous and pa- 
rallel by the ſides of the veins, have no inconſiderable 
effect in promoting the return of the venal blood; ſince, 
as we have before ſhewn, any impulſe acting on the 
veins can determine their blood to the heart only. 


174. To theſe is added a force not yet ſufficiently. 


known, by which the blood is brought from a place 


where 
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where it is more compreſſed to one more lax, and 


where it meets with leſs reſiſtance. In this matter alſo 


reſpiration is of great efficacy; in which the motion of 
the blood into the lungs when relaxed is accelerated by 
the power of derivation from all parts of the body: and 
again, in exſpiration, it is driven into the trunks of the 
veins in the head and abdomen. Hence the ſwelling 
of the veins, and likewiſe of the brain, in the time of 
exſpiration. The circulation is not indeed aſſiſted by 


theſe cauſes, but the blood is agitated and preſſed, The 


anaſtomoſes of the arteries contribute to the ſame end; 
for they render the paſſage of the blood more eaſy from 
thoſe places where it is obſtructed, to ſuch as are more 

175. By theſe means, the blood in a healthy perſon, 
uſing ſufficient exerciſe of body, moves on with ſuch a 
velocity, as ſuffices to deliver as much of the purple 
fluid in every pulſe by the vena cava to the heart, as is 
equal to what is ſent out by that great artery the aorta. 
But reſt or inactivity of body, and a weakneſs of the 
contracting fibres of the heart and other muſcles, fre- 
quently render this motion of the venal blood more dil. 
ficult. Hence follow varices and the piles in women 
with child ; which Jatter is much occaſioned from the 


deficiency of valves in the vena porta, And from hence 


ſpring even the menſes themſelves. And when the 
veins too ſlowly return their blood to the heart, the 
ſubtle vapours from the leaſt veſſels irrigating the parts, 
being thus reſiſted, or ſcarce able to return to the heart, 


are obliged to ſtagnate; whence proceeds that frequen- 


cy of cedematous and pitting ſwellings of weak people. 
176. The time in which an ounce of blood, ſent out 


from the leſt ventricle of the heart, returns to the right, 
and which is commonly reckoned the time in which the 
"egy circulation is performed, is uncertain, and dit- 

e 


rent in every different portion of the body. If, how- 
ever, you want to know about the ounce of blood pro- 
pelled in that quantity which we have mentioned, the 
amount of it will be about 73 ounces in an hour, with 
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4500 pulſes; and the amount of the perfect cir culations 
will be about 2 34. 

177. The fas which follow * the motion of the 
heart and arteries upon the blood are various, which 
may be deduced and eſtimated from the cauſes them- 
ſelves of thoſe effects, if we compare together the blood 
of a living and of a dead animal, that which is healthy 
with that which is diſeaſed, and hat which is inert or 
too little moved, with that which circulates too {wiktly, 
For we obſerve, that, i in the living, the blood is, (I.) Con- 
ſiderably warm or hot. (2.) It looks red, with a ſort 
of purple florid hue. (3.0 It ſeems to be homogene- 
ous or uniform, and alike in its parts; though they are 


really mixed, and of different principles. (40) It is 


made up almoſt entirely of globules. (5) It flows very 


readily through the leaſt veſſels; from whence being 


drawn, (6.) It exbales a volatile vapour, which we 
have already deſcribed particularly. In the dead ani- 
mal, which has not yet begun to corrupt or putrefy, we 
obſerve, (1.) That it has loſt a great deal of its redneſs. 
(2.) That it ſeparates into a more denſe and a more thin 
ſubſtance. (3.) That it exhales no vapour. (.) Be- 
ing drawn out from the veins, it congeals either all or 
the greateſt part. But even in the living animal, when 
very weak, where there is ſome pulſe or reſpiration, 
though ſmall, we find the blood cold, even to a conſi- 
derable degree. If, again, you compare the blood of 
a human perſon unactive both in body and mind, with 
the blood of one that is addicted to violent exerciſe, 
you will obſerve the latter has, (1.) A greater heat, 
(2.) A more intenſe redneſs. (3.) A ſubſtance more 
compact, and ſpecifically heavier. And, (4.) The vo- 


latile parts more abundant. All which appearances 
ſeem manifeſtly the effects of the motion of the heart 


and arteries, ſince they proportionably increaſe and di- 
miniſh with that motion, and diſappear when that ceaſes, 
178. That we may underſtand; the manner in which 


theſe appearances are produced in the blood, we mult | 
conhder what are the effeQs of the heart impellin the 
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ſame, and of the arteries alternately compreſſing and 
urging it forward. And firſt we ſee, that the heart 
drives the blood into the arteries with a very great ce- 
lerity (12 3.) With a confuſed or vortical motion, the 
heart thus throws the blood into the crooked or inflec- 
ted arteries, in ſuch a manner, that the right globules, 
expelled through the opening of the aorta, ſtrike againſt 
the left ſide of the artery; from whence being repelled, 
they incline towards the right ſide, whereby all the par- 
. ticles of the blood are agitated with a confuſed or tur- 
bulent and whirling motion. The blood thus impelled 
againſt the flexile and curved ſides of the arteries, of 
neceſhty dilates or diſtends them into a greater con- 
*vexity; and laſtly, in the ſmaller veſſels, capable of re- 
reiving only one or a few of the blood-globules, all the 
sid globules come ſo intimately into contact with, and 
grate againſt, the ſides of the ſaid artery in all theis 
points, that they are even obliged to change their fi- 
gure in gaining a paſſage into the veins. 
179. But the arteries, by their elaſtic force, reacting 
upon the impinging blood, repel the ſame from their 
ſides towards the axis of their light or capacity; and, 
at laſt, tranſmit every ſingle particle of it through the 
circular mouths of the leaſt veſſels, by which the arte - 
ries and veins join together. g . 
13580. There is, therefore, a moſt prodigious degree 
of friction, as well of the blood-globules againſt the 
ſides of the arteries, as of the arteries themſelves, con- 
tracting round the blood like an obſtacle; to which add, 
the attrition of the particles of the blood amongſt each 
other by the confuſed and vortical motion with which 
they are propelled. The effects of this friction may be 
_ computed from the viſcid and inflammable nature of 
the blood itſelf, from the narrowneſs of the veſſels thro' 
Which it runs, and from the ſtrong impulſion of the 
heart, joined with the powerful reaction of the arteries; 
to which add, the weight of the incumbent parts raiſed 
by the force of the arterial blood. This friction gene- 
rates a fluidity in the blood, by perpetually „ 
the 
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the points of contact in its globules, reſiſting their at- 
traction of coheſion, mixing together particles of dif- 
ferent kinds, which become more fluid upon mixture, 
as we have an inſtance in oil when triturated with wa- 
ter. It alſo augments the ſphericity of the particles, by 
breaking off their protuberances and little branchings. 
But even theſe very ſmall particles themſelves, which 
are broken off from the large particles of the blood, 
put on a round figure by their friction againſt the ſides 
of the canals, and their rotatory motion among the 
reſt. By deficiency herein, the blood coagulates in 
the veſſels before death; and from hence, the loſt flui- 
dity of the blood is again reſtored, by recovering the 
motion of the heart, as we are taught by experiments 
made on living animals. It is a queſtion whether this 
motion of the blood, and the denſity proceeding from 
it, is the cauſe of the red colour of the blood, ſeeing the 
redneſs is in proportion to the denſity, and increaſes or 
decreaſes from the ſame cauſes. This ſeems to ariſe 
from a mixture of the ferruginous with the oily part of 
the blood. | 

181. We may alſo aſk, whether the heat of the blood 
does not alſo proceed from its motion; ſeeing we ob- 
ſerve heat to ariſe from the motion of all kinds of fluids, 
even of air itſelf, in our experiments ; but much more 
does this attrition produce heat in the elaſtic and com- 
buſtible animal juices, which are denſer than water, and 
compreſſed with a conſiderable force by contractile 
and converging tubes. Is not the truth of this ſuf- 
ficiently evidenced, by the blood's being warm in thoſe 
fiſh which have a large heart, and cold in ſuch as have 
a {mall one? the generation of heat being in propor- 
tion to the ſize of their bodies: from the more in- 
tenſe heat of birds that have a larger heart, and more 
frequent or quick pulſations? from the increaſe of a- 
nimal heat, that enſues from exerciſe of all kinds, 
and even from bare friction of the parts? from the 
oongelation of all the humours of the human body in a 
certain degree of cold, in which a man grows ſtiff, 

* Ss though 
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though he yet retains ſome warm blood and is alive? 


_ weak and obſcure? Nor does the heat at all ariſe at firſt 


from the action of ſuch an obſcure being as the vital 


and from the coldneſs of ſuch people as have their pulſe 


from any degree of putrefaction in the blood, ſeeing 
the humours themſelves, when left at reſt, generate no 
heat. Nor muſt we explain an evident appearance 


power ; and though ſometimes the heat may be greater 
when the pulſe is ſlow, and leſs when it is more fre- 
quent, the difference may ariſe from the different di. 
poſition of the blood, from the different denſities of the | 
veſſels, or the increaſe or diminution of perſpiration. 
1382. The ſame cauſe alſo hinders putrefaction, by 
not ſuffering the inteſtine motion to be diminiſhed, and 
by diſſipating ſuch: particles as. have already begun to 
be corrupted. 2 eee LK TIO; 16 
183. But the different natures of the ſeveral parti- 


cles themſelves, which conjunctly make up the maſs of art 


blood, are the cauſes whereby, from one and the ſame ¶ pa 
impetus of the heart, different effects or conſequences IM for 
are produced in different particles of the blood. Name- Bll by 
ly, thoſe particles move quicker, whoſe greater den- the 
ſity makes them receive a greater impetus, and whoſe Bll tor 
apt figure or leſs extended ſurface makes them meet nu 
with leſs reſiſtance in the fluid in which they move. fro 
Thoſe alſo are driven along more ſwiftly, which, either ¶ by 
from their weight, or from the direction in which they ne: 


| Pals out from the heart, are urged chiefly into the axis ¶ ex 


of the veſſel. Thoſe again will ſtrike againſt the con · ¶ art 


vexities of the flexures in the arteries, which have the tak 


greateſt projectile motion; while the other parts of ſtri 
greater bulk and tenacity, having leſs projectile mo- 
tion, will move ſluggiſhly along the concavity of the tru 
veſſel. And in this manner is the blood prepared or of 
diſpoſed for the feveral ſecretions. | 
184. he tale of the arteries renders the parts of pat 
their contained fluids more denſe or compact, while Wl oth 
they contract round the blood as round a ſolid ob- ¶ lefl 
Racle, which being in ſome parts viſcid and 3 bei 
Aden OE | Ible £912 
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ſible, they drive and expel the more liquid parts into 
the lateral mouths or ducts, at the ſame time increaſing 
the points of contact betwixt the globules themſelves, 
uniting together their more large and denſe ſpherules, 
and compacting the flat particles into denſer bodies. 
But the denſity of the blood is partly as the number of 


globules, and partly as the denſity of the materials 


: 


whereof theſe globules are compoſed. 


185. Moreover, the mouths of the leaſt veſſels, per- 
vious to only one globule at a time, ſeem to be a ſort 


of moulds to figure and break off the angular eminences 


of the particles in the blood, and bring them to a ſphe- 
rical figure; which at length they put on, and change 
into perfect ſpherules. Laſtly, from hence ariſes the 
denſity of thoſe particles; ſince, of all figures, ſpheres 
contain the moſt within a given ſurface, _ 

186. The reticular diſtributions and inoſculations of 
arteries remove any danger of obſtruction ; ſince in any 
part of the artery, where the blood cohering begins to 


form an obſtruction, a contrary flux is admitted, where- 


by the obſtructing matter is repelled to a larger part of 
the trunk, and thus betwixt the reflux and the direct 


| torrent of the blood the ſaid matter is broke and atte- 


nuated. This mechaniſm alſo ſupplies the deficiency 
from an irremoveabl= obſtruction or the loſs of a veſſel, 
by cauſing a greater diſtenſion or enlargement of the 
next adjoining or anaſtomoſing veſſel; as is proved by 
experience in ſurgery, after tying and cutting a great 
artery. The colliſion of theſe oppoſite torrents of blood 
take ſomething from its velocity; and the reticular di- 
{tribution augments the friction of the globules. 

187. As the quicker motions of the blood in the 
trunks conduce to ſanguification, ſo the lower motions 
of it; in the leaſt veſſels, have their effects towards the 
ſecretions. In the larger arteries, we ſee the different 
particles of the blood are whirled about amongſt each 
other, 'with a rapid and confuſed motion; but, in the 
lefler ramifications, the progreſſive motion of the blood 
being diminiſhed, the more looſe colourleſs particles 
nv : | depart 
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depart laterally from the more denſe and red-globules, 
while the latter, keeping on their courſe more firmly 
along the axis of the veſſel, expel the former laterally 
and to the circumference. Thus the attractive powers 
of the particles in the blood increaſe, as their progreſ. 
five motion abates; hence, the oily or fat particles are 
drawn one to another, and go off by the open lateral 
ducts which lead to the cellular ſubſtance, which par- 
ticles we know are both groſs and ſluggiſh: and again, 
other thinner juices are ſent off through lateral branches 
of a much ſmaller orifice, till at length little more than 
the red blood alone remains to paſs through the eya- 
neſcent artery into the incipient vein. But all theſe 
particulars, whereby the blood is diſpoſed for the ſe- 
cretions, we ſhall conſider diſtinctly in the following 
chapter. | * © pr es 4 * 


CHAP. VI. 
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188. HE claſſes or tribes of humours which, be- 
„ ing depoſited or ſtrained off from the blood 
into other veſſels, are ſaid to be ſecerned or ſecreted, 
ſeem reducible to four: of which the fir/? includes al 
the viſcid and lymphatic juices, which are coagulated 
by a heat of about 150 degrees, by alcohol, and by a- 
eids; although generally, in the living animal, they 
are capable of flying off in form of a vapour, and aſter 
death are within the ſame veſſels compacted into a ge- 
latinous thickneſs, To this claſs belong the vaporous 
Juices of the ventricles of the brain, of the pericar- 
dium, pleura, peritoneum, vaginal tunic of the teſticle, 
of the amnios, joints, and probably of the womb, with 
the juice of the ſtomach and inteſtines, of the renal 
capſules, and laſtly the lymph itſelf commonly known 
and called by that name, 
189. The ſecond claſs is of thoſe juices, of * 
| | os ſome 
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ſome are exhalable, like the former (180. ), but, be- 
ing more ſimple and aqueous, are neither to be coa- 
gulated by fire nor by rectified ſpirits of wine; and 
others do not exhale, but, being depoſited in their 
reſpective excretory ducts, are expelled by ſome com- 
| mon outlet, proper to a part of ſome gland. To the 
| former of this claſs belong the perſpirable matter of 
Sanctorius, and probably the internal perſpirable mat- 
ter of the epithelium and cellular ſnbſtance, with part 

of the tears and watery humours of the eyes. To the 
latter of this claſs belong the remaining part of the 
tears, the ſaliva and pancreatic juice, that of the renal 
capſules, and the urine. The ſweat ſeems to be a mix- 
| ture of the perſpirable matter and the ſubcutaneous oil. 
190. The third claſs, differing from both the prece- 
ding, includes the viſcid, ſluggiſh, or ropy juices; but 
ſuch as are of a watery diſpoſition, and not congealable 
into a jelly, but hardening into a cruſt-like or ſcaly 

| ſubſtance, by exhaling their water. Theſe do not ef- 
| ferveſce with any falt, and are contracted and made 
thicker by acids, By lixivial falts they are diſſolved. 
By fire they are reſolved into water, a little volatile 
galt, and a little oil. Of this ſort are all the kinds of 
| WY mucus in the human body, ſpread through all the inter- 
| nal paſſages for air, aliments, or urine, and the cavities 
of the genital parts, liquor of the proſtates, and ſeed. 
191. The fourth and laſt claſs is that of the inflam- 

. & mable juices, which, at their firſt formation, are indeed 
chin and watery, but, by time, ſtagnating and exhaling 
their more watery parts, become a thick, oily, inflam- 
mable liniment, often very bitter. To this claſs we re- 
fer the bile, ear - wax, ſebaceous and oily liniment of 
the ſkin, the marrow in the bones, and all the fat of 
whatever conſiſtence or in whatever part ſeated through- 
out the human body. To this claſs alſo belong caſtor 
and the yolk of an egg. And the milk itſelf, ſo far 
25 is butyraceous and inflammable, belongs to this 


192. Other humours, which we have deſcribed as 
n : N ſimple, 
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ſimple, are compounded of the foregoing ones; as 
milk is compoſed of butter and water, and the lini- 
ment of the joints of lymph and fat. 550 
193. Thoſe who conſider, that in the blood are 
found a coagulating ferum (x 37.), an exhaling water 
(142.), a fort of viſcid mucus (138.), and laſtly an 
oil (142.), may thence begin to perceive the poſlibility 
of a ſeparation to be made from the blood of all the 
foregoing claſſes (188. to 191.) of humours; in as 
much as we thus ſee their conſtituent principles are al- 
ready in the maſs of blood itſelf. But in what manner it 
is brought about, that oil is ſeparated from the blood in 
one part, a watery liquor in another, or a gummy mu- 
cus in a third, is a taſk that ſtill remains to be explain- 
ed, and requires a previous deſcription of the ſecre- 
tory organs themſelves. | 1 „ 
194. The coagulable juices are ſeparated almoſt 
every where, from the arteries themſelves, into conti- 
nuous excretory canals, without any intermediate or- 
gan or machine betwixt them. 'The proof of this we 
have from injections of fiſh-glue, water, and thin oils, 
which very readily paſs the red arteries, and are pour- 
ed out like unto ſweat into all the cavities of the body 
in which that coagulable vapour is naturally found; nor 
do the injections in this courſe meet with any interme- 
diate knots or ſtops from any hollow cavities or cclls. 
Finally, the blood itſelf, being fo readily poured out 
into moſt of theſe cavities, without any permanent da- 
mage, when its courſe is either much obſtructed, re- 
tarded, or urged with a greater impetus through the 
arteries, ſhows plainly that there is a ſhort and open 
$4 betwixt the red blood - veſſels and thoſe excretory 
uQs.. | | 
195. Another liquid, coagulable by acid ſpirits and 
alcohol, is the albuminous humour of the joints. This 
being compoſed of fat, medullary' oil, and the exhs- 
ling liquor, conſtitutes an exceeding ſoft liniment, very 
fit for lubricating the cartilages, and lefſening the fric 
tion, For ſecreting this, there are appointed certai 
I | cConglo- 
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conglomerate glands of a peculiar ſtructure, which are 
ſituated in the articulations of the bones, ſo that they 
may be moderately compreſſed, but cannot be cruſhed. 

196. The ſtructure of theſe glands is peculiar to 
themſelves. The larger cluſters of glandular kernels 
adhere, for the moſt part, to the bone by a broad baſis 
wrapped up in fat. From thence, being drawn out 
into a kind of creſted edge, they pour out their liquor 
from an exceedingly thin border, by open duQs, which 
however I do not find very evident. Other leſſer ones, 
placed every where in the capſules of the tendons, and 
between the diverging fibres of the ligamentary cap- 
ſules of the joints, ſeem to be much of the nature of 
ſimple glands, and are turgid with yellow mucous ſerum. 

197. The unceagulable juices (1 89.) of the firſt ſort 
are ſecreted in the ſame manner with thoſe which hard- 
en (188.); to wit, from the exhaling arteries, which 
ariſe from the red ſanguineous arteries, without any 
intermediate follicle or cavity betwixt them. Thus the 
veſſels, which pour out the perſpirable matter through 
the ſkin and lachrymal ducts of the firſt fort, ſuffer a 
watery or thin gluey injection to tranſude ſo readily 
from the arteries, as leaves no room to doubt of this 
truth. And theſe ſecretory duQts have alſo a conſider- 
able degree of irritability ; whence, by any ſtimulus 
or contact of acrid particles, they diſcharge more 


juice in a given time, than what they diſtil in a ſtate 


ot health. 

198. But in the latter ſalival kind of that claſs, the 
ſecretion is made by means of conglomerate glandules, 
which the ancients fo called from their cluſter-like fa- 
brie, and eſteemed them almoſt the only proper glands. 
Theſe are compoſed of roundith lobules or cluſters 
(ſomewhat like thoſe in bunches of grapes, currants, 
barberries, &c.) looſely conjoined together into larger 
maſſes by the yielding cellular ſubſtance, which, at 
laſt, often forms a denſer coat or covering to the whole, 
like as. we ſee in the parotid and maxillary glandules. 
Through the intervals, 8 theſe glandular cluſters 
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or grape - le bunches, run the arteries and veins, 
which are here large or conſiderable enough. But 
moſt of the conglomerate glandules ſeparate their juices 
in ſuch a manner from the blood, and from thence dil. 
charge it ſo, that each kernel ſends out an excretory 
duct, which, joining with others of the fame kind, 
form larger trunks, which at laſt, in the manner of a 
| vein, end in one canal, which conveys the humour, 
dl ſeparated by the gland, to the part for which it 1s de- 
| ſigned, as the cavity of the mouth, inteſtines, ſurface 
of the eyes, &c. There are, indeed, ſome of theſe | 
glands in which the ſaid excretory ducts are either not 
preſent, or at leaſt not yet diſcovered ; as we obſerve in 
the thyreoideal glandules, thoſe called capfule renales, 
and the thymus, unleſs we ſuppoſe theſe to approach to 
the nature 'of conglobite glands. 
1099. The acini or kernels of thefe conglomerate 
glands are each of them circumfcribed and limited by 
a harder ſtratum of the cellular ſabſtance ; by which 
ſubſtance they are alſo ſubdivided into leſſer acinuli, as 
is evident to the eye and by the microſcope. But it 
may be queſtioned, How does this ſubdiviſion end? 
Whether or no is every ſimple acinus or kernel hollow 
in its middle, that, by receiving the humour tran- 
ſuding from the arteries into the follicle or cell, it may 
be ſent out thence by the excretory duct? Whether 
or no are we perſuaded to believe ſuch a fabric obtains 
from the ſmall ſhot-like ſtones and hydatides bred in 
theſe glands, with the round ſeirri that ſometimes fil 
the kidneys? Whether are the larger viſcera, appointed 
for ſecretion, of the nature of conglomerated glands? 
Whether is this opinion made probable from the morbid 
round-concretions formed in the liver, ſplecn, kidneys, 
teſticles, and cortex of the brain; or from the bunch- 
like diviſion or appearance which thofe viſcera have 
jn younger animals? Whether the cellular ſubſtance, 
that ſurrounds the extreme vaſcules in all parts, does 
not communicate by open areolæ or cells, in which a 
ſecreted humour is poured by theſe glandules? 
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200. In ſhort, none of theſe arguments appear true 
or concluſive. For the acini, wbich are found in the 
viſcera of brute animals, are component lobules, and 
not elementary parts; but are large and compounded, 
for the conveniency of each beaſt. The morbid con- 
cretions are almoſt all of them a ſort of placentulæ 
formed in the loculi of the cellular ſubſtance, and take 
up their ſeat even in the limbs themſelves, where there 
is not the leaſt room to ſuſpect any thing of a glandular 
fabric; and are compoſed, as to their matter, of oil, 
earth, and vaporous particles, extravaſated into ſome 
of the leaſt interſtices of the cellular fubſtance, where, 
ſtagnating and compreſſing the adjacent follicles, they 


form to themſelves proper membranous tunics. On 


the contrary, the watery and Huid nature of the juice 
ſecreted in theſe glands (189.) is an argument that it 
meets with no arreſtment in the ſeparation, nor places 
of ſtagnation m its way, For all the juices that reſt 
any time in the warm cavities of the human bo- 
dy, which are full of abſorbing veſſels, are each of 
them more or leſs inſpiſſated, and approach either to- 
wards a mucous or an oily diſpoſition. Moreover, if 
there were any ſuch arreftments, anatomical injections 
would meet with more difficulty in paſſing from the ar- 
teries into the excretory ducts of thoſe glands ; which, 

under ſuch circumſtances, would be impervious to 
thick injections, and thin ones they would exhale into 
their cellular fabric. Yet we ſee that the ſuperlative art 
of great anatomiſts has not only conveyed injections, but 
even thick ones like wax, directly from the arteries of 
the ſalival glands, liver, &c. into their excretory ducts; 


and this without filling up any intermediate Enot. like 


cavities, which, according to the foregoing hypotheſis 
(199. ), they ought to exhibit. 
201. Therefore the acini or kernels of theſe glan- 


dules appear compoſed merely of arteries and veins di- 


vided and ſubdivided, parted and connected by the in- 


tervention of a good deal of cellular ſubſtance, whoſe 


n Srowing gradually more compact or firm as they 
enlarge 
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enlarge, at length ſhow their contents moulded into a 
ſort of globular nut- like figure. In the belief of this, 
we are confirmed by analogy in the lobes of the lungs, 
the lobules of the thymus, and from the ſtructure of 
inſects; but more eſpecially the fabric of the teſticle, in 
which we plainly ſee, that the lobules are formed of 
excretory duds, connected together in faſciculi by a 
very loft membrane. But they ſeem not to pour their 
Juices into a cellular fabric, which would intercept or 

make difficult the paſſage to an excretory duct. The 
late experiments alſo of very eminent anatomiſts have 
ſhown very ſmall, white, cylindric veſſels, to be the real 
elements of the viſcera; and it is to be hoped that this 


diſcovery will be confirmed by future obſervations. 


202, Thin watery juices, neither coagulable nor 
wholly evaporating, are likewiſe in other parts genera- 
ted without the aſſiſtance of conglomerate or kernelly 
_ glandules, For thus the urine is depoſited from the red 
or ſanguineous arteries into membranous pipes, with 
which they are manifeſtly continuous, and form an 
ealy way, admitting air, water, and mercury, to pals 
in like manner. And after the ſame manner, though 
leſs evidently, the nervous juice ſeems to be ſeparated 
in wy brain. 

The third claſs, or mucous juices (190.) are in- 
l almoſt every where ſeparated into, and diſcharged 
from, ſinuſes or hollow glands. Theſe true glands or 
follicles have, in general, ſuch a fabric as makes up an 
ample cavity, every where circumſcribed by a mem- 
brane; but in ſuch a manner, that the fleſh itſelf of the 
part, to which the gland adheres, is often taken for 
another cloſe hemiſphere of the follicle. I he ſaid ca- 
vity or follicle is for the generality round: but ſome- 
times it is oblong, and obliquely creeping betwixt the 
adjacent parts; as for example, in the urethra of the 
male, and in the follicles of the ſinus muliebris. They 
are irritable ; and when ſtimulated by acrid ſubſtan- 
__ increaſe the quantity of their ſecretions. 
ty * theſe follicles or cells the foal arteries (or 
52 the 
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the vaſcular fleſh ſurrounding each crypta or cell, and 
compleating its convexity) open by producted extremi- 


diſtil or exhale their reſpective juice; where, being re- 
tained from the narrowneſs of the excretory duct, the 
more watery parts are drawn up by the abſorbing veins, 
which correſpond to and reſemble the exhaling arte- 
ries; and thus the follicular or cryptal juices receive 
a conſiderable degree of thickneſs. Ihe truth of this 


obſervable in the tongue, in which both the importing 
arterial ducts or pores, and likewiſe the excretory 
mouths, are viſible to the eye; and from the velvet-like 
tubuli lining the ſtomach of birds, in which a ſecretory 
villoſity manifeſtly hangs in the cavity; and laſtly, from 
injections, which — a colourleſs wax into the 
ſimple glands. 

205.. Whether the mucous cavity of ſuch a elandule 
be long or round, it has always an excretory duct, 
which, for the moſt part, is none of the leaſt ; altho?, 
in the round mucous glandules, the diſcharging duct or 
orifice be leſs, in reſpect to the reſerving cavity, than in 
others. 'This diſcharging orifice often opens into the 
common large cavity, into which the mucus is to be 
poured, without any intermediate duct; for thus it is 


the ſtomach and inteſtines, where they have been de- 
nominated cryptæ or cells by Ruyſch. The ſinuſes have 
often the like fabric, opening without an intervening 
duct, as in the urethra of the male. 

206. Another kind of theſe glandules is, where 
ſimple follicles are folded up together in one common 
covering, and open with their gaping orifices into one 
common ſinus, without forming any true excreto 
duct. This fabric we obſerve in the tonſils.Theſe are 
called conglutinated glands. | 

07. Other ſimple glands of this claſs have an excre- 


tory duct, by which they expel their mucus; namely, a 
narrow, membranous, cylindric, ſmall veſſel, opening 
1 with 


ties within the cavity of each crypta, into which theß 


we are taught from the ſtructure of the ſimple follicles 


in the back of the tongue, and in the fimple glands of 
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the clitoris, and in the male glans and prepuee. Theſe 


„„ SECRETIONS. Car. vm 


with its poſterior orifice into the cavity of the glandule, 
and with its anterior orifice opening into the common 


cavity for which its mucus is deſigned, Theſe excre. 
tory duds are of conſiderable length in the ſubcutaneous 


and ſebaceous glands, and in thoſe of the palate and 
wind-pipe. In ſome parts allo, the pore or orifice, and 


its duct, are more eaſily demonitrable, than the follicle 
or body of the gland itſelf; as in the noſtrils, larynx, 
rectum, &C. 21 5 1 
208. In others, again, an aſſemblage of theſe duQs, 
ariſing each from its reſpective follicle, run together 
into one, like the branches of a vein, ſo as to form a 


conſiderable excretory canal, common to a number of 


follicles. To this kind belong the compound mucous 


- glands of the inteſtings, ſome of the targer in the cavity 


of the urethra, with the blind or impervious du or ſi- 
nus at the root of the tongue ts which, in brutes and 


birds, add the fringe-like tubuli of the ſtomach, The 

glands of this fort may be called imple ones compounded 
or continuous: but where they lie only contiguous. one 
to another, they may be called ſimpls aggregate or con- 


gregated glandules ; as are thoſe of th 
mach, inteſtines, &a. 7 
209. The inflammable juices (196,) are ſeparated 
by organs differing in their fabric, The fat and mar- 


e fauces, ſto- 


row are depoſited, without the intervention of glands, 


from the ſmall mouths of the leaſt arteries into the cel- 


lular coat or rather ſubſtance; and the ſame fat again 


eſcapes from under the ſkin by ſmall pores or duds, 


without the aſſiſtance of any glandular follicles. But 
the ear-wax, and the waxen or ſuety liniment of the 


ſkin, are ſeparated by glands of divers kinds, Moſt of 
the ſebaceous glandules are viſible enough, with an 
open or naked mouth in the ſkin, that leads immediate- 


ly into the follicle, without any duct of confiderable 


length; as we ſee in the external ears, noſe, rings about 
the nipples, in the female nymphæ, and the valley or 
groove that runs betwixt them and the external labia, in 


difter 
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differ but little from the cryptæ (205. ), except in their 
contained matter, which they ſeparate. 
210. There are others of the ſebaceous glands, which 
have an excretory duct of a conſiderable length, like 
moſt of thoſe in the ſkin, which, being ſeated in the 
cellular ſubſtance, have conſequently a duct long enough 
to perforate the ſkin. Thus we fee it is in the face 
more evidently, where the length of the duct is often 
to be meaſured by the concreted maggot · lke ſubſtance 
preſſed out; the bulk of which demonſtrates, that a fol- 
licle or cell lies under the narrower pore. 

211. There are ſtill other ſebaceous glands of the 
kind mentioned 208. in which many cryptæ by ſmall 
ducts meet together in one larger excretory duct. Thus 
in the face, in ſeveral places, there are large pores in 
common to a number of ſubjacent cryptæ. And of 
this kind are thoſe ſebaceods ſinks or little inteſtines in 
the eye-lids : and thus it is in the ſecretory organs of the 
muſk-goat, beaver, hyæna, civet-cat, and muſk-rat, 
which gather their ſebaceous matter into one common 
receptacle. 3 

212. The milk, being a humour of its own particu- 
lar kind, formed of oil and watery juices intermixed, is 
ſeparated by conglomerated glandules, whoſe fabric we 
deſcribed at 198. Whether the ſecretion of the bile be 
glandular, is controverted ; but there are many argu- 
ments to perſuade us, that the liver is a mere vaſcular 
fabric, whence the bile diftils immediately from the 
extremities of the porta into the por? biliarn, or roots 
of the biliary ducts, without paſſing any cells or fol- 
lieles by the way: and in this we are more eſpecially 
confirmed by the Ruyſchian art of injection, in which 
the wax paſlcs directly from the porta into the biliary 
ducts, without exhibiting any intermediate knots or 
ſtoppages; and therefore we ſee the milk and bile are 
both of them much thinner and more watery than the 
fat, or the ſebaceous matter which thickens in follicles. 
213. It now remains for us to inquire, how, from 
me common maſs of the blood, the ſame variety of pe- 
s O | culiar 
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culiar juices are conſtantly ſeparated, each in its re- 
ſpective place; ſo that we never ſee milk ſecreted in 
the kidneys, bile in the thymus, or mucus in the ſeba- 
ceous glandules. This problem, indeed, may be ſolved 
by one who ſhall have previouſly acquired a thorough 
knowledge of the intrinſic fabric that obtains in each 
ſecretory organ. In the mean time, we ſhall here pro- 
poſe what has been hitherto advanced with certainty on 
that ſubject from any known principles whole truth 
we are convinced of. 

214. And, firſt, the blood itſelf, from whence any 
liquid is to be ſecreted, in the various parts, puts on 
ſuch 2 character or diſpoſition there peculiar to itſelf, 
that more particles, of a like nature with the humour, it 
abound in that portion of the blood, which nature in- fi 
tends to ſeparate from it. In the liver, the venous b 
blood arrives with a very flow motion, full of oil, and n 
full of the ſemiputrid vapours of the inteſtines. To the b 
teſticles, the blood is brought lowly through very long 
ſlender and infleQed canals, arifing at very ſmall angles, BM of 
and paſſing out of the abdomen. through a cold trait BM ve 
under the ſkin. In the carotids, it is probable that the ¶ ju 
ſtronger, ſpirituous, and denſe parts of the blood a WM lai 
icend ; while whatever is more watery deſcends into the efl 
abdomen and to the kidneys; alſo to the forming of WM ny 
the ſalival juice of the pancreas, and the liquor of the ¶ fre 
ſtomach and inteſtines, : TOE. 

215. Another preparation of the blood, towards ſc- WM irc 
cretion, is from its retardation in the leaſt veſſels: MW jui 
| whereby the red and denſer parts go on by themſelves WM fre 
along the axis of the canal; while the other lighte! WM laf 
and more fluggiſh or leſs moving particles recede to MW jec 
the lateral openings or branches, ſo as to enter the ſc Ml th: 
_cretory orifices, which paſs out from the ſides of the the 
_ veſſels; and to theſe. they adhere by their viſco WW uri 
and 52247 57 n 
216. Theſe orifices, though of different diameters, 
are yet always ſmall enough, in their healthy and natu-Wi get 


ral ſtate, to refuſe the red blood. Hence, therefore, 
pps | we 


et. 


A. . =o wm 


Chr. VIII. SECRETIONS, 99 
we may conclude, that, being enlarged by an inereaſed 
force of the heart, they every where admit a good deal 
of the red blood from the ſanguineous artery, which 
they ariſe from, and open into, as we cannot with pro- 
bability ſuppoſe them to be much leſs than the red glo- 
| bules. And hence the ſame ſecretory orifices or ducts, 
which refuſe, thick injections of wax or ſuet, do ne- 
vertheleſs generally admit thinner liquors injected into 
the arteries. "Therefore this is the firſt and moſt ſimple 
mechaniſm of ſecretion ; viz. that the light or open- 
ing of the excretory duct may admit only ſuch par- 
ticles as have their greateſt diameter leſs than the 
diameter of the ſaid opening. From this reaſon only 
it is, that the yellow arteries convey off a pure liquor 
from the blood, and that the uriniferous ducts exclude 
both the red blood and coagulable ſerum. But this is 
not the ſole cauſe, ſince the ſame juices are generated 
by large as by ſmall animals. 25 | 

2217. Merely by this law, the ſecreted juices may be 
of many different forts : for thoſe whoſe lights or tranſ- 
verſe ſections are the leaſt, will receive only the thinneſt 
Juices, as in the ſmall veflels of the brain; and the 
larger ducts will admit water and jelly, while the thick- 
eſt fat will enter the biggeſt of all. Moreover, if a 
number of ſecretory organs are formed in a ſucceſſion 
from one ſecerning artery, each of them having large 
mouths or ducts; in that caſe, the laſt which come out 
from the ſaid artery will receive only the thinneſt. 
Juices. But if thoſe, which are firſt formed in order 
from the ſecerning artery, have ſmaller ducts, then the 
laſt only will receive the groſſeſt juices. It may be ob- 
jected, that though the veſſels in a foetus are vaſtly leſs 
than in an adult, yet the humours are the ſame. But 
theſe humours which are called fat, bile, lymph, and 
urine, in the foetus, are vaſtly different from the fat, 
bile, lymph, and water, of a man. 

218. From hence only it is, that the ſecretions are 
generally made immediately from ſanguineous arteries, 
without paſling the ſerous lateral ones, (45.) * 

| e 
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all ſeparate groſs juices; thick, coagulable, or watery; 
as the fat, urine, juice of the {ſtomach and inteſtines, &c. 
But the ſecretions of the other thinner juices are made 
not from ſanguineous, but from ſmaller pellucid arteries 
ariſing from the former; to the ſecerning mouths of 
which, not only no red blood, but no ferum, fat, or o- 
ther groſs juices, can have admittance. Thus the more 
thin and pure humours muſt neceſſarily be ſeparated; 
as for example, in the eye. . 

219. Perhaps the angle, which the ſecretory branch 
intercepts with its trunk, contributes ſomething to ſe- 
cretion. For it is eaſily demonſtrated, that at right and 
retrograde angles, only the viſcid and ſluggiſh juices are 
expelled by the ſtronger force of the particles keeping 
the middle of the canal; but the liquids which are 


about to go off at halt-right angles, are thoſe which þ 


preſerve their velocity. For, in living animals, the ve. 
locity of the blood is greateſt in veſſels of the acuteſt 
angles, and leſs in thoſe of right angles, as men of ve- 
racity have obſerved. That the effect of theſe angles 
in the veſſels is conſiderable, with regard to the ſcere- 
tion, we are perſuaded from the ſtructure of the body 
itſelf; ſince they form different angles in different parts 
with reſpect to their trunks, and in ſome parts com: 
poſe net-works, For the ſmalleſt veſſels, in general, 
reſemble the branchings of little trees or ſhrubs, the 
trunks and arms of them every way ſending out branch- 
es, but in different angles; ſmall in the large inteſtines, 
but larger in the ſmaller inteſtines, Thus, m the ſpleen, 
the ſmaller red arteries ariſe ſo thick from their trunks, 
that they reſemble a wiſp or ſprinkler ; in the intel- 
tines, they reſemble pencil-bruſhes ; ſerpents, in the 
kidneys; ſtars, in the liver; a radiated circle in the 
uvea ; and, in the teſticle, a lock of hair curled up into 
a button. But we deſervedly reccive it as a rule, that 
the Creator never made this diverſity of fabric to no 
purpoſe. We have not as yet, however, any account 
of theſe net · works that can be ſufficiently depended up- 
on. Neither does there ſeem to be any affinity — 
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the fabric of the veſſel, and the nature of the liquor 


which it ſecretes: and, indeed, theſe net · works are al- 
moſt ſimilar to the veins, as if made rather for ſhorten- 
ing the paſſage of the blood in ſome meaſure, than for 
diverſifying the nature of the ſecretion. 42-5] 
220. The inflexions of the ſmaller veſſels, as well 
arteries as excretory ducts, greatly retard the motion 
of the blood; in which, therefore, the greater part of 
the force received from the heart is evidently ſpent in 


changing the figure of the veſſels. Ihe repeated in- 


flexions, therefore, of the ſecretory arteries increaſe the 


viſcidity of the juice, by delaying the flux, and giving 


the parts more time to cohere or attract each other. 
But a ſtraight courſe of the veſſels increaſes the celerity 
of their fluid, whence a copious and eaſy ſecretion ; but 
then it makes the ſecretion more impure, as we ſee in 
the urine. | | 

221. That the ſmaller arteries have different de- 
grees of denſity or firmneſs, there is no reaſon to doubt; 
ſince we actually find it ſo by experiments in the larger 
branches. But the denſer the capillary arteries, the 
more they reſiſt the light and ſlowly moving particles, 


and yield only to the more denſe ones that have a 
greater impetus. Irritability produces almoſt the ſame 


effects; for if the ſecretory ſtrainer has a very acute 
ſenſation, it will reject the groſs humours, 2nd tranſmit 
the more fluid ones: inſtead of mucus in the urethra, 
it will ſeparate a thin yellow ſerum; and almoſt the ſame, 
inſtead of the ſebaceous matter that lies under the ſkin : 
the quantity of ſecreted liquor will alſo be increaſed ; 
as-for example, in the tears. | 
222. Again, the velocity is greatly increaſed, if the 
heart is near; if the artery is ſtraight, or if it is pro- 
duced with a ſmall angle; alſo, when the excretory duct 
ariſes before the extremity of a larger arterial branch: 
and it is diminiſhed, when the ſmall ſecretory artery 
runs a long way capillary, whereby the blood loſes the 
greater part of its motion in friction. Finally, from 
whatever cauſe the diverſity may ariſe, a greater velo- 
295 city 
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city increaſes the quantity of ſecreted liquor, and pro. 

duces heavy, more groſs, impure liquids; it alſo gives 
a degree of fluidity to the ſecreted liquors, as it pre. 
vents the ſtagnation, by which they might contract 2 
viſcoſity : but ſlowneſs increaſes the attraction and vil. i 


cidity, and renders the ſecreted juice more pure ; as the 
ſimilar particles, when brought together, can better at. 
tract and join each other under a flow motion, fo as to 
retain the larger canal, while the thinner parts go of 
by the leſſer lateral branches. From hence it is, that, 


. only the impulſe of the heart _ too much increaſed, 


all the ſecretions are confuſed.” 


223. Theſe conditions nature is able variouſly to join 
together or ſeparate, and impart to every ſtrainer in 
greater or leſſer degrees; and thus, by various me- 


thods, to modify the ſecreted humours. Anatomy fut 
niſhes an example, if you {hall compare the ſtrainer of 
the bile or ſeraen, which are thick juices, with the 
ſtrainer of the urine and tears, which are fluid ones. 

224. From all that has been hitherto advanced, we 
may now begin to perceive, that, ſince the blood con- 
tains particles of various kinds; ſome ſluggiſh; others 
mucous ; others coagulable, but fluid; ſome dene 
and red; ſome watery and thin; others fat and grols 
(188. et ' ſeq. ): among all theſe particles, thoſe which 
are the largeſt and moſt denſe, as the cruor, will go 
on moſt towards the axis of the veſſel, fo as to pals 
on in a continued courſe from the 1 into the trunk 
of the ſanguineous vein (39.) 

225. Thoſe particles which are avok 20 lugeiſh 


: 28 the fat, muſt needs go off laterally by larger orifices 


from the ſanguineous artery, by ſhort ducts; for long 
ducts would make a ſtop to ſuch a ſluggiſſi juice as oil. 
The phenomena of the adipoſe ſecretion (19.) agree 
with this deſcription.” Such parts as 'are coagulable, 


but ſpecifically heavier than thoſe which are merely wa- 
tery, kept fluid only while the powers of life are in ac- 


tion; theſe paſs off laterally from the red arteries, into 


wn arteries which are not red, but continuous to 1. 
0 re 
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red ones, and ſmaller; whether theſe pellucid ones are 
continued on in the nature of trunks, ſending off other 
ſmaller branches, like the leaſt arteries (41.); or whe- 
ther they exhale their contents "y a ſhort extremity, like 
the veſſels of 170. 

226, Thin watery juices may evidently paſs off by 
any veſſels continuous with the ſanguineous ones, or the 
lefſer ones (44-), provided they be only ſmall enough 
to refuſe the groſſer juices: and this, whether they 
come out from the ſides of the larger arteries; or whe- 


ther by a long continued courſe, and ſending off all the 


groſſer juices by large lateral branches, they, at length, 

end in a ſmaller pellucid canal inſtead of a trunk; as for 
example, in the eye. To the production of theſe j juices, 
the moſt ſimple fabric is ſufficient ; even a direct con- 
tinuation of the ſecretory artery itlelf into an excretory 
duct, as we ſee in the urine. Therefore, the ducts and 
veſſcls have here a ſtraight and fimple courſe, with few 
or no inflexions; and a proportionable velocity as yet 


| holds in the courſe of their contained juices, 


2261. Such juices as, being watery, light, but viſcid 
at the ſame time, are conſequently: ſluggith and leſs 
moveable ; theſe may be eafily ſecreted by ſhort nar- 
row duQts of a leſs diameter than to admit the fat, and 
appended to the ſanguineous arteries : and, therefore, 
it is evident, theſe will be ſeparated from the blood 
more abundantly ; in ſome parts of the body than others; 
namely, where the velocity received from the heart's 
impulſe is leſs, the flexures of the artery more frequent, 
and where the extent of the capillary artery ſhall be car- 
ried to a greater length. 

227. Whether or no ought we to aſcribe to each 
particular part, the ferments, pores, ſpecific weights, or 
filters filled with their own peculiar humour, and ad- 
mitting nothing that is analagous to it, which deter- 
mine the nature of the humours to be generated? 
One who. admits of theſe, ought to conſider the great 
difference there is in one and the ſame juice, ſeparated 
in the lame part of the body, according to the difference 

of 
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of age, courſe of life, &c. The bile in a fœtus is ge- 
nerated ſweet; the ſemen thin, and without vermicles; 
the milk either none or watery; the urine watery, mu- 
cous, and inſipid; the uterine mucus very white; the 
cutaneous veſſels full of red juices ; the watery juices 
reddiſh; and the fat gelatinous. By the fame organs, 
in an adult perſon, the bile ſeparated is ſharp or acrid; 
the ſemen thick; the milk butyraceous ; the urine yel- 
low, thin, and alkaleſcent; the womb diſcharges a men- 
ſtrual blood, and the aqueous humour very clear. But, 
even in the adult perſon, how different is the urine? 
at one time watery; at another, thick or concocted; 
in a fever, high- coloured and heavier, full of ſalts and 
oils. The paſſions of the mind, which make no other 
change in the body than that of ſtrictures in the ner ves, 
yet wonderfully change the face of the ſecretions, and 
expel even the blood and bile through the veſſels of the 
ſkin. Add to this, the frequent diſturbance of the ſe- 
cretions, and the changes to which they are liable from 
flight cauſes; ſo that only an increaſed celerity ſhall 
. cauſe ſeveral differing liquors to be ſecreted by one and 
the ſame organ : for blood has been known to pals into 
almoſt all the paſſages of the ſecreted juices ; into thoſe 
of the ſweat, tears, mucus of the noſtrils and of the 
womb}; and into the lactiferous, ſeminal, and urinary 
ducts, as well as the fat. A true milk has been ſeen 
ſeparated by glands in the thigh. When the urine has 
not been excreted by its natural courſe through ſome 
defect of the kidneys, ureters, or bladder, it has paſſed 
by the ſkin, exhaled into the ventricles of the brain, or 
even into the whole cellular fabric. The perſpirable 
matter of Sanctorius, however thin, is often by cold 


driven through the noſe or kidneys; or, by the ſame 


cauſe, by fear, or by medicines, is depoſited through 
the excretory villi of the inteſtines. That exhaling viſ- 
cid juice, ſecreted by the ſame organ with the fat, from 
which it ſo much differs, into the cellular ſubſtance, is 
depoſited, takes place of the fat, is re-abſorbed, and 
alternates again with the ſame, (18, &c.) A falivation 
1 | | | | ſupplies 
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ſupplies the place of the Sanctorian or cutaneous exha- 
lation externally, and of the cuticular exhalation inter- 
nally. The bile, re- abſorbed, appears evidently flow- 
ing in the veſſels of the eyes. Nor does there appear 
any thing in the fabric of any of the viſcera or glandules 
that can fix or maintain the nature of the ſecerned 
fluid. The ſpecific gravities of the viſcera and ſtrainers 
neither anſwer, according to the authors who treat of 
of them, to the ſpecific gravity of the humours which 
they ſecrete ; nor are they at all known by experi- 
ments that can be depended on. OR es, 

228. It now remains for us to diſcover, how the ſe- 
cretions, in a healthy perſon, become pure or uniform. 
| For all the juices that have been lately ſecreted (with- 
out excepting any, even the oil or fat itſelf) have a great 
many watery particles intermixed ; ſo that none of the 
thicker juices ſeem capable of being formed, without 
having a mixture of the thinner watery ones : how then 
do the ſemen, bile, fat, mucus ,and other thick juices, 
depoſite their firſt watery ſtate, and acquire their proper 
viſcid condition and other qualities? 


229. For this end, therefore, nature has framed 


glands, with large and ſmall follicles or reſervoirs, for 
| retaining the ſecerned Juices, from which the watery 
parts are required to be ſeparated, to render the re- 
maining part more ſtrong and viſcid. The mucus, at 
its firſt depoſition, is thin and watery as yet, but little 
differing from the perſpirable vapours or tears, in which 
ſtate it diſtils into the cavity of the noſtrils, wind- pipe, 
and inteſtines. This is not continually diſcharging, be- 
cauſe the excretory orifice is leſs than the retaining cell 
or follicle (196.); and the excretory duct being ſome- 
times long and flender, at others repeatedly bent, and 
turning backwards and forwards, or tranſmitted thro? 
a hard cellular texture, or cloſed by ſome force equi- 
valent to a ſphin&er, ſo retards the juice that it cannot 
paſs out but by the aſſiſtance of a preſſure; or perhaps, 
not without being irritated by the quantity or acrimony 
of the juice, the follicle preſſes out the liquor which 
FOR | P | incom- 
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the vill of the ſtomach and inteſtines, and by an affu- 


ies  SECRETIONS. Crna. vil. 


incommodes it, by a kind of periſtaltic motion. This 
appears from the morning diſcharges of mucus by bloy. 
ing the noſe, coughing up from the lungs, and by ſneez. 
ing after the noQturnal ſtagnation. In the mean time, 


the patulent veins, extended into the cavity of the fol. 
licle, abſorb the more aqueous parts from the thin mu- 


cus, that it may become thicker as it is retained lon- 
ger; but if, by the force of ſome ſtimulus, it be direct 
diſcharged after it is ſecreted, it comes out thin and 
watery. Examples of this we have in the urethra, in 
the noſtrils, and in the ear-wax; as alſo in the bile, 


which, at its firſt ſeparation in the liver, is watery, and 


has but little yellowneſs or bitterneſs. lt is, therefore, 
retained by a large follicle or gall-bladder; and there 
digeſted or exalted by the vital heat, and its more thin 
or watery parts exhaled or abſorbed by the veins; 
whence the remainder becomes more thick, bitter, and 
oily. The ſame mechaniſm takes place in the ſemen; 
which, being reſerved in the ſeminal veſicle, is there 
thickened, ſo as to be very viſcid after long chaſtity; 
but in repeated venery it is expelled very fluid. In ſome 
places nature has made this receptacle two or three 
times folded together in one and the ſame organ, when 
her deſign was to form a very thick juice. Thus the c- 
minal paſſage is in the teſticles reticular; in the end of 
the epididymis, one large canal ending in a larger ve- 
ſicle: whence the veſſels at the teſticle are narrow, and 
fo again are the vas deferens and the proſtatic dud. 
Hence there are 'nowhere real glandules, except for 
ſecreting a viſcid liquor. And if a viſcid liquor hs 
been ſeparated from the arteries without a follicle, it a. 
ways ſtagnates in a large follicle. The ſemen, bile, l. 
quor of the joints, and fat, afford examples of this. 
230. A ſecerned juice may be likewiſe changed in 
its receptacle by the affuſion of ſome new liquor. 
Thus the ſemen thickens by an affuſion of the proſta. 


tic liquor; the chyle is thinned by mixture with the fs 


liva and pancreatic juice and that which diſtils from 
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. Car. VI. SECRETIONS. toy | 
5 ſion of the bile it becomes alkaleſcent; and again the 
. ſynovia or albumen of the joints is tempered by the two | 
* kinds of fat (19 5.) il 
7 231. Laſtly, whatever is abſorbed, can be of uſe i 
. to the animal according to its nature, after it is taken i 
* into the blood; as the ſemen gives a ſurpriſing ſtrength | 
* to male animals. For the moſt part, likewiſe, an a- in 
j crimony fimilar to that of lixivium is generated, and = 
(BW which alſo hath its uſes, as in the bile and ſemen. 3 
n 232. But the great uſe of the follicles and receptacles il 
y of glands is to preſerve the juice, of whatever kind it = 
( be, for thoſe times in which it is moſt neceſſary to be of 
ö employed in the actions of life. Thus the bile is re- 4 
e ſerved for the time of digeſtion, the ſemen for due 1 
and lawful venery, and the mucus of the noſe is accu- I 
; mulated in the night to temperate the force of the re- ny 
d fluent air in the day. | 5 | 7 
3 233. Therefore, as nature has in this way framed bt 
. machines by which the juices are retarded in the large ö 
il and ſmall follicles, ſo ſhe has made others to expel 41 
f them at ſuch convenient times. To ſome glands ſhe 1 
8 has given particular muſcles for this uſe; as in the te- | | 
a ſticles of brutes, the urinary bladder, and the gall- | 
p bladder : or elſe ſhe has placed other muſcular ma- i] 
i chines round them, which, by acting at convenient 4 
times, expel their contained fluids; as, for example, 1 
din the muſcular coat of the ſtomach and inteſtines. 1 
. In other parts ſhe has added contiguous and incumbent 1 
"WW muſcles to promote the diſcharge, as in the biventers 1 
, and maſſeters of the lower jaw: or elſe the has again 

q joined to them a kind of nervous irritability, which, 

e being excited to action by an unavoidable ſtimulus, 

; opens the ſhut paſſages to the milk, ſeed, tears, &c. 


or being touched by ſomething acrid, as already men- 

tioned, diſtils the liquor more quickly; as happens to 

F the bile, liquor of the ſtomach and inteſtines, and to 
the ſebaceous matter, | 


19 5 . 
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CHAP. IX. 


Of RESPIRATION. 


234. 1 HE bags of the pleura (77, 78.) are exact 
filled by the /ungs ; for fo we call the two 
viſcera, which are diſtinguiſhed into right and left, in 
figure anſwerable to that of the bags themſelves which 
they fill, having a broad baſis below, and being termi- 
nated above at the firſt rib by an obtuſe point or cone, 
The anterior face of them is flat, their ſides convex or 
round, internally or in the middle concave, forming a 
concavity ſufficient to contain the heart. The right 
lung is larger than the left; and more frequently di- 
vided, or half cut through, into three diſtin lobes or 
portions ; but the left lung is not ſo often divided into 
three. They are freely ſuſpended by the great blood- 
| veſſels, at liberty on all ſides; unleſs you call that a li- 
gament which is made by the external membrane of 
the pleura, departing to the lungs and to the baſis of 
the diaphragm. Betwixt the lungs and pleura is found 
a watery or rather ſerous vapour, of a coagulable na- 
ture, like that of the pericardium (82.); which vapour 
tranſudes from the ſurface of the lungs, continually in 
the fetus, and not unfrequently in the adult. This is 
ſometimes increaſed to a dropſy, or thickens to a kind 
of ſebaceous matter; or laſtly, concreting into fibres, 
joins the lungs to the pleura. e 
235. The external membrane of the lungs is ſimple, 
and thinner than the pleura, although continuous to 
it. It is ſpread all over them, from the adheſion of the 
great blood · veſſels of the heart; yet ſo as to be capable 
of retaining wind eaſily, without breaking, after being 
ſeparated from the lungs. The ſame membrane covers 
the interſtice or mediaſtinum of the lungs, like a 
bridge. It is joined to the lungs by a cellular tex- 
rure- i. 
? 226. The 
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236. The ſtructure of the lungs is a heap of lobes 


ſeparated from each other by intermediate intervals, in 
which is extended a looſe cellular ſubſtance. 'The 
firſt diviſion of them is into two extreme lobes, 
which are larger; and one middle one, which is leſs ; 
yet cohering together : although afterwards they are 
again ſubdivided internally, through a long ſeries, into 
leſſer lobules down to the leaſt, till at laſt the ſmall lo- 
bules terminate in very ſmall membranous cells, 
which, in adults, are variouſly figured, and full of air, 
and communicate on all ſides with one another. 
Theſe veſicles of the lungs, therefore, do not receive 
the air by a ſingle orifice from the wind- pipe, as into 
an oval grape or vial; but the air, exhaling from the 
leaſt branches of the ſaid wind- artery, is admitted in 


ſuch a manner into their irregular ſpaces, that it freely 


ſpreads through them from any one part of the lungs 
into all the reſt, and returns again in like manner. 


This is demonſtrated by inflation, which drives the air 


even through the leaſt branches of the wind- pipe into 
the ſmalleſt lobes; from whence it readily paſſes into 
all the reſt. Nor, in man and ſmaller animals, is the 
cellular fabric of the intervals ſhut up from the veſicles 
of the lungs, nor are the lobes ſurrounded by any pe- 
culiar membrane; for in the largeſt, as between the 
air - veſicles and thoſe cellular ſpaces ſurrounded with 
lobules, there is no commerce. . | 
237. The air is driven into theſe veſicles thro? the wind- 
pipe, which ariſes from the larynx (hereafter to be de- 
ſeribed), and from that only receives its air. The firſt part 
of this wind-pipe is ſingle, and deſcends along the ſmooth 
bodies of the vertebræ of the neck, partly fleſhy and 
partly cartilaginous ; namely, within the cellular ſub- 
ſtance that ſurrounds the wind- pipe, follows a canal, 
made up by a ſucceſſion of cartilaginous and muſcular 
rings. Theſe are thin and elaſtic; flatter and thicker 
in their foremoſt part, but thinner in their poſterior 
extremities, which are conjoined together by ſtrong 
ok | Xo! tranſverſe 
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tranſverſe muſcular fibres, which, adhering firmly to 
each extremity of the cartilage, complete the circle. 
But the lowermoſt circles are leſs ; the uppermoſt of- 
ten augmented by an appendix, the next again perpen- 
dicular to the diviſion. | 
238. The fleſhy rings, alternately placed with the 
cartilaginous ones, are made up of red muſcular fibres, 
Some of theſe are tranſverſe, connecting the detached 
ends of the annular cartilages ; others deſcend from 
each upper to the next lower ring. But other muſ- 
cular fibres again, deſcending downwards from the cri- 
coide cartilage, and having reached below the firſt di- 
viſion of the bronchia, vaniſh within the lungs. The 
tranſverſe fibres contract or leſſen the diameter of the 
wind-pipe ; the longitudinal ones render it ſhorter, 
Alſo within the Jungs, betwixt the imperfect rings, 
is found a fort of muſcular fabric, but leſs uniform. 
239. In the cellular coat which ſurrounds the muſ- 
cular one, but eſpecially in the back part of it, a- 
long the poſterior interval that is betwixt the carti- 
lages, are placed numberleſs ſimple glands, which 
open by very ſmall ducts, like pores, into the cavi- 
ty of the wind-pipe : by which pores they depofite a 
watery and pellucid mucus into that cavity ; which 
mucus, being without the leaſt acrimony, not coagu- 
lable into a hard ſubſtance like the humour of the eye, 
is of the greateſt uſe in defending thefe moſt ſenſible 
membranes from being injured by an impure air, full 
of particles, which, by their mechanical figure or che- 
mical acrimony, might be very troubleſome. Laſtly, 
the internal tube of the wind- pipe is compleated or 
lined by a membrane, which is continuous with that 
of the mouth, ſmooth, ſoft, and very irritable. The 
ſame cellular texture ſurrounds it which anſwers to the 
muſcular coat, 585 T8 
240. The veſſels of this part of the whole wind- 
pipe, in the neck, come from thoſe of the lower thy- 
reoids ; in the thorax, from other ſmall branches of 
the ſubclavian trunks, or the mammaries, or the bron- 
chials 
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Cap. IX, RESPIRATION. 111 
chials properly ſo called. Its nerves are numerous 
from the recurrent and intercoſtal ones. | 
241. In the upper part of the thorax, the wind-pipe 
is received between the laminæ of the poſterior part 
of the mediaſtinum ; and at the third vertebra, or a little 
above, is divided into two ſimilar branches reſembling 
the trunk itſelf, and formed like that of imperfect carti- 
lages, alſo furniſhed with ſimilar glandules; each of 
which branches enters the lung to which it correſponds, 
only the right is ſomething ſhorter and larger than the 
left. Having entered the lungs, the cartilaginous rings 
change into fragments, which become more and more 
difform, gnomonic, angular, triangular, and inter- 
mixed with a larger portion of the membrane, till, 
at length, the cartilages decreaſing, the laſt branches 
of the bronchia become merely membranaceous. 
2242. Its laſt branches are inviſible, which exhale 
the air into the cellular ſpaces of adult lungs, and like- 
wiſe receive the watery vapours exhaling from the ar- 
teries into the faid ſpaces; from whence they are 
thrown out by exſpiration. 1 wb | 
243. The blood-veſlels of the bronchia are the arte- 
riæ & vene bronchiales. The former are almoſt con- 
ſtantly two; one coming from the upper intercoſtal of 
the aorta, which is diſtributed either to the right only, 
or to. both the lungs ; the other, from the trunk of the 
aorta itſelf, goes to the left lung. Sometimes there are 
more than two bronchial arteries to be ſeen; as when 
there are three, by the addition of a ſecond from the 
aorta, But ſometimes again there is only one artery 
in common. The thoracic part of the bronchi fituated 
without the lungs, has its proper veſſels from the aorta, 
the ſubclavian, mammary, or intercoſtal. The bron- 
chial veins are molt commonly two; the right from the 
vena azygos, the leit from a peculiar branch of the 
ſubclavian vein and the left ſuperior intercoſtal. "Theſe 
blood-veſlels travel together with the branches of the 
wind-pipe; and deſcend into their membranes in ſuch 
© manner, that the pulmonary arteries, in their way, 
1 in- 
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inoſculate with their contiguous arteries, as the veins 


likewiſe communicate with each other. There are ſome - 


inſtances where the pulmonary vein itſelf has given ſmall 
branches to the lungs, to the wind- pipe, and to the ſur- 
See ofthe lng | 

244. But there are other larger veſſels belonging to 


the lungs, called the pulmonary artery (deſcribed 106, 


108.), and the pulmonary vein (110.) The great ar- 
tery, in the fetus larger than the aorta, and in the a- 
dult but little leſs, has two branches; the right larger 
but ſhort, the left narrower and longer. In the fetus, 
the trunk itſelf is continued into the deſcending aorta, 
and is known by the name of dudus arterioſus. In an 
adult, that trunk degenerates into a ſolid ligament. The 
four pulmonary veins accompany the arterial branches 
and the aſpera arteria of the wind- pipe in their courſe 
through the lungs, ſurrounded with a good deal of 
cellular ſubſtance; which ſubſtance, being increaſed, at 
laſt compoſes the lungs themſelves. Within this cellu- 
lar fabric, and likewiſe upon the ultimate ſpaces or 
cells, the air-veſſels and blood-veſlels are ſubdivided, 
ſpread, and interwoven like the meſhes of a net; and here 
the ſmall arteries exhale a plentiful vapour into their 
cells, and the veins abſorb a watery vapour from the 
ſame cells. Hence water tinctured, the whey of milk, 

or a thin waxen injection, being urged into the pulmo- 
nary artery, flows with a froth into the wind-pipe ; or, 
on the contrary, being urged from the wind-pipe into 


the lungs, they penetrate into the pulmonary artery. | 


In like manner, injections paſs from the pulmonary 
_ vein to the wind- pipe; or from thence again, they may 
be forced into the veins. Laſtly, a liquor injected by 
the arteries, readily enters the pulmonary veins ; and 
the reverſe, © + | 5 | 
2245. The lymphatic veſſels, as in other parts, form 
a net- work upon the ſurface of the lungs, from whence 
there are branches conveying the lymph to the cavity 
at the back part of the mediaſtinum, and to the ſmall 
glands which lie behind the eſophagus, open 4 


Cnap. IX. 


laſt into the thoracic duct. The anterior pulmonary 
nerves are ſmall, but the poſterior ones fomewhat lar- 
ger: they come from a nerve of the eighth pair; and 
there are alſo ſome ſmall nerves to the lungs from the 
recurrent, and hkewiſe from the cardiar plexus, which 
enter together with the large blood»veſfels. Hence the 
lungs have but little ſenſation ; that of the little nerves, 
however, divided after the manner of the bronchia, is 


very acute. Nor are the lungs of an irritable nature. 


246. The quantity of blood which enters into the 
lungs is exceeding great, equal to (of even perhaps 
greater than) that which is ſent in the ſame time through- 
out the reſt of the whole body; which, therefore, de- 
monſtrates ſome very conſiderable uſe proper to this 
viſcus. And that this uſe depends manifeſtly upon the 
air, appears from the univerſal confent of nature, in 
which we ſcarce find any animal without breathing ; al- 
ſo from the ſtructure of the lungs in the fetus, in 
which, for want of air, they are uſeleſs, receiving only 
a ſmall portion of the blood, which the pulmonary ar- 
tery conduQts from the heart. We are now, therefore, 


to ſpeak of reſpiration, by which the air is drawn into 


and expelled from the lungs. a 

247. The element of air appears, from the principles 
of philoſophy, to be an elaſtic and ſonorous fluid, 
with a ſpring which cannot be deſtroyed. But the at- 
moſpherical air, which we commonly receive into the 


| lungs, is impure, filled with a great quantity of 3 
| iy 


and other vapours, alſo with ſalts and the univerſal ac 

wich the ſe:ds of plants and animals, and other foreign 
matters, but in very minute particles; ſo that it weighs 
$59 times leſs than water, and a cubic foot of air weighs 
between 610 and 694 grains. This air, which ſurrounds 
the earth on all ſides, being preſſed by the incumbent 


| columns of its own maſs, perpendicularly, laterally, 


and in all direQions, enters wherever it meets a leſs 
refiſtance, and with a conſiderable force, as appears 
from experiments made with empty or exhauſted veſ- 
ſels, and by the air- pump, ſo that its preſſure on the hu- 
man body is not leſs than 3000 pounds weight, It is 
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repelled chiefly by the pores of-the membranes, which 
yet are permeable by water: it likewiſe penetrates oil 
or mucus with difficulty. £0 | 7 
248. This air is excluded from all parts of the hu- 
man body by the ſurrounding cloſe ſkin, which, even 
when dried or tanned, is impervious to the air ; but 
more ſo, as under the ſkin is placed the fat, making an 
_ equal reſiſtance to the narrow openings of the abſorb- 
ing veſſels. It, therefore, now remains for us to in- 
quire, why the air enters the lungs of an adult perſon; 
for with this they are in a manner conſtantly full, 


and of courſe are equally preſſed, and reſiſting againſt 
the weight of the whole atmoſphere : but that the lungs 
always contain air, is evident; becauſe, however cloſe 
you compreſs them, they will be ſtill lighter than wa- 
ter; and even in the fetus, after they have been infla- 
ted but a few times, they always ſwim ; whereas, before : 
breathing, they ſink to the bottom of water, if they [ 
have as yet not given admittance to the air. b 
249. The equilibrium of the air's preſſure being re- ' 
moved in any place, it conſtantly deſcends or flows that e 
way where it is leaſt reſiſted (247.) But air that is 1 
denſe and heavy will deſcend more eaſily than ſuch as y 
is light, whoſe force ſcarce overcomes that of the air is 
Which is already in the lungs, nor is able by the ſame þ 
force to overcome the reſiſtance of the bronchia and t 
force by which the lungs compreſs the air contained in g 
them. Hence an animal lives better in a denſe than in te 
a light air: although that kind of air is always moſt b. 
tolerable, which is pure at the ſame time that it is light; of 
ſuch as that of the higheſt mountains of the Alps. m 
Therefore, for the air to enter the lungs, they mult gr 
make a. leſs reſiſtance to it than before; namely, the ut 
air, which is already in the cellular fabric of the lungs, fo 
mult be rarified : but this effect will follow, if the ca- te 
vity of the thorax, in which the lungs are contained, to 
and which they exactly fill, be dilated. Thus the air, ſu 
which is always in the lungs, expands into a larger of 


pace, by which, being weakened in its ſpring, it WM hi 
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makes a leſs reſiſtance to the external air; and conſe- 


quently a portion of the ſaid external air deſcends into 
the lungs, ſufficient to reſtore the confined and rarefied 
air, filling the lungs to the ſame denſity with that of the 


250. We muſt therefore deſcribe the powers which 
dilate the thorax to produce this effect. The breaſt or 
thorax 18 a ſort of cage made up of bones, muſcles, and 
cartilages ; being almoſt of the ſhape of an oval tub, 
ſomewhat compreſſed before, but behind divided by an 
eminence, whoſe hoops are the ribs, which are of a re- 


markable ſtrength. In the lateral parts of this cage are 


placed the lungs ; in the middle and lower part lie the 


pericardium and heart; after which it is taken up by 


ſome of the abdominal viſcera. | 

251, The baſis of the thorax is formed by a column, 
a little crooked, and gibbous on the upper and back 
part; and likewiſe, in that part of the baſis which is up- 
permoſt, the ſame is very much behind the others into 


which twelve vertebræ coaleſce. They coaleſce, how- 
ever, by the union of their bodies into a ſingle column, 


which is prominent in the forepart between the two ca- 
vities of the breaſt ; divides the right from the left ; and 
is plane in the forepart, and broad towards the ſides. 
A flight ſinuoſity receives the ribs in that place where 
the arch ſeparates from the body. They are bound to- 
gether into one column, as well by the elaſtic plate in- 
terpoſed between every two bodies, and coaleſcing with 
both; as by other ligaments and ſpines lying upon 
one another, and the joining of the ribs, by which 
means no motion can happen among the1 without the 
greateſt difficulty, The ſides of the breaſt are made 
up of twelve ribs. Theſe are in general bent in the 


form of an irregular arch, having a great curvature la- 


terally and backwards, but extending in their forepart 


towards a right line. The bony parts of the ribs lie 


ſufficiently parallel with each other; the greateſt part 
of the, rib is bony, round, and thick backward, but 
thin and flat forward. The other part forward is com- 
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pleted by a cartilage z which in general continues the 

figure of the rib, growing in a flat broad concavity of a 
nature different from the bony part; and which does 
not change into bone, unleſs in extreme old age. 

252. The poſterior and bony thick part of each rib 
terminates in a head; along from which, in the body of 
the yppermoſt and two lowermoſt ribs, runs a cavity or 
groove, formed in the other ribs, betwixt every two ad- 
jacent margins, which lie one towards the other. The 
vertebræ are tied to the ribs by ſtrong ligaments, of 
which the principal ſpread from each rb like rays into 
the next adjacent vertebra, other ligaments tie the trank 
verſe proceſs to the tubercle of the rib, and others tic 
the ribs one to another and to the tranſverſe proceſſes 
at the ſame time. Moreover, betwixt the angle of in- 
eurvation and the juncture with the vertebra, each of the 
ten upper ribs ſend out à protuberance, which, being 
articulated with the plain fide of the tranſverſe proceſs 
of each vertebra, are ſo tied by ſhort and ſtrong liga- 
ments to that proceſs, that the rib lias liberty to make 
a ſmall aſcending and deſcending motion, but with a 
conſiderable degree of finmneſs. 

253. Among theſe anterior cartilages, the feven up- 
permoſt reach to the ſternum, and enter into the lateral 
cCavities, which, are incruſted with a cartilage in that 
bone, to which they are alſo made faſt by ſhort liga - 
ments. Of the five remaining ribs, the uppermoſt is 


faſtened to the ſeventh preceding, and that to the next 
lower, by a ſtrong cellular texture, by which they form 


a continuous margin, which is at laſt alſo faſtened to 
the ſternum. The ſame are connected to one another 
both by proper ligaments, and cartilaginous appendices 
joined with them through the celluloſity: the two lower- 
moſt are free, and connected only with the muſclcs. 
Theſe inferior cartilages are united to one another and 
to the ſternum by ſtrong ligaments. | 

254. The firſt rib is the ſhorteſt, but more folid 
than any of the reſt. As they follow in, ſucceſſion to 
the feventh and eighth, every two and two ſtretch them- 


ſelves 
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ſelves into longer and more moveable circles. The 
eighth is the longeſt of all; and from thence, the lower 
down they are, they grow continually ſhorter. 

255. The direction of the upper rib is deſcending; 
but the ſecond rib joins the ſternum almoſt in a right 
angle, while the others aſcend both to the vertebræ and 
to the ſternum, but more to the latter. But the bony 
part of the ribs is placed in ſuch a direction, that the 
uppermoſt have their fides in the fore part very much 
declined forward, almoſt tranſverfely. In the third ribs 
it is placed almoſt perpendicularly; in the middle ones, 
it projects a litile outward in the lower part. Befides, 
the ſtrength of the different ribs is very different. The 


uppermoſt, being ſhort, rather grow into the ſternum 


than form a joint with it; and being tranſverſe, and 
often as it were welded together, they make a very 
ſtrong reſiſtance. From thence the mobility increaſes 
downwards, till the loweſt rib, adhering only to muſ- 
cles, has the moſt eaſy motion. 

256. The ſternum in general is a thin ſpungy bone 
altogether, one in adults, but is variouſly divided in the 
fetus. Its upper and broader part reſembles an octa- 
gon; and is articulated -with the clavicles, which are 
jointed very cloſely with the triangulas head of the ſter- 
num, and with the firſt rib on each fide. The other 
part which 1s longer and narrower grows. broad down- 
wards, and its ſides receive the ribs each into its pro- 
per angular cavities. The lower part, which is leſſer and 
ſhorter, imitates the obtuſe figure of a tongue. This 
is continued into a detached appendix, partly bony, and 
partly cartilaginous, of a changeable figure, which they 
call the enfiferm cartilage; and which is found of va- 
rousſhapes, ſometimes being obtuſe like a little tongue, 
ſometimes pointed like a ſword, ſometimes bifid, and 
| ſometimes perforated. | . 


257. In order, therefore, to dilate the ſeat of the 


lungs, and thus to put the body in ſuch a ſtate that the 


external air may ruſh into the lungs, it is neceſſary for 


the thorax to be elevated. For thus all the ſections of 


the 
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the thorax form right angles, and its capacity is increz. 

| ſed. This motion is performed by various muſcles, 
which either operate conſtantly, or only at certain times, 
The intercoſtal muſcles, therefore, all of them act per. 
petually in elevating the ribs. By this name we un. 
derſtand 22 muſcles; of which 11 are external, or next 
the ſkin; and as many internal, ſeparated from the pleun 
only by fat or cellular ſubſtance. The beginning of the 
outer intercoſtals is at the poſterior articulation of the 
ribs (252.); but the termination of them is in the ante. 
rior bony part of each rib, at ſome diſtance from the 
cartilage, in ſuch a manner, that the remaining ſpace 
betwixt the cartilage and ſternum to the muſcle is filled 
by a tendinous expanſion. The direction of theſe mul. 
cles is ſuch, that the fibres deſcend obliquely forward, 
from the lower edge of the upper rib to the upper edge 
of the lower rib, And that their action is to elevate the 
ribs, all authors unanimouſly agree; becauſe they thus 
deſcend from the upper leſs moveable to the lower and 
more eaſily moveable rib, in ſuch a manner, that their 
lower point lies more diſtant or remote from the hypo- 
mochlion or point of motion, which is in the coſtal arti 
culation with the vertebre, conſidering the rib as a lever, 
258. But the internal intercoſtals ariſe at ſome di- 
ſtance from the vertebre, almoſt at the outer tubercle 
of the ribs beforementioned (2 52.) . From thence they 
proceed as far as the ſternum, into which the upper- 
molt of theſe muſcles are inſerted above. The direction 
of theſe is contrary to that of the former, except the 
anterior part of the firſt or uppermoſt of them; fo that 
they deſcend from the lower margin of the upper rib 
backward, to the upper edge of the lower rib forwards. 
Therefore ſome doubt of their action, becauſe their 
lower part is inſerted into that portion of the rib which 
is neareſt its articulation with the vertebræ, and which 
therefore ſeems to be the leaſt moveable: however, they 
elevate the ribs notwithſtanding this ; for the great firm- 
| neſs or immobility-of the upper rib, exceeding that of 
the lower, is evident from the oC, weight, a0" 
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ligaments there formed, which ſurpaſſes that mobility, 
ariſing from the greater diſtance of the center of mo- 
tion. This appears from the diſſection of living animals; 
in which we ſee the inner intercoſtal muſcles operate in 
the elevation of the ribs, and reſt in the depreſſion of 
them; alſo. from a flexible thread fixed to the rib of 
ſome human ſkeleton, and drawn in the ſame direction 
with that of the fibres of the inner intercoſtal muſcles, 
by which means the lower rib will be always approxi- 
mated towards the upper. The greater firmneſs alſo of 
the upper ribs proves this, as they ſerve for a fixed 
point to the lower ones: for the firſt or uppermoſt ribs 
are from eight to twelve times firmer and leſs moveable 
than the lower true ribs; but the difference of diſtance 
in them, from the center of motion, is ſcarcely the twen- 
tieth part of the length of their whole lever, Laſtly, 
the elevating power of the internal intercoſtal muſcles 
appears plainly by experiment in a dead ſubject, whoſe 
thorax, being raiſed or inflated, thoſe muſcles ſwell or 
contract. [+ 961 4 

259. By the action, therefore, of theſe muſcles, the 
thorax is elevated, not altogether as one machine, nor 


ribs turning upon their articulations, though behind 
they are but little moved, yet the fore-part of their ex- 
tremities thereby deſcend and form larger angles both 
with the ſternum and vertebræ; but from thence in the 


are drawn upward. At the ſame time, the ſternum is 
thruſt out forward more from the vertebræ and from 
the ribs. Thus the ribs are both removed farther from 
the vertebræ, and the right ribs depart from the left; 
and the diameter on both ſides, betwixt the right and 


creaſed almoſt to two lines : and therefore this enlarge- 

ment, following in every imaginable ſection of the tho- 

nx, will ſufficiently dilate the cavity of the breaſt. This 

ation of the ribs is more particularly complete in wo- 

men, and in men who have no ſhortneſs of _ 
| | | 'The 


would reſpiration be aſſiſted by ſuch a motion; but the 


middle of their arches, by aſcending, their lower edges 


left ribs, betwixt the ſternum and the vertebræ, is in- 
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Theſe effects are produced leaſt of all by the firſt riby, 
but more by the following ones. In very ſtrong in. 
ſpiration, the ribs deſcend both behind and before; and, 
along with theſe, the ſternum and the ſpaces between 
the cartilage are leſſened. But this dilatation alone i 
not ſufficient for healthy breathing: nor is it fo conſpi. 
cuous or evident in men; although, in them, the in- 
tercoſtal muſcles, by retaining and elevating the ribs, 
very much aſſiſt the inſpiration in a tacit manner, while 
they afford a fixed point to the diaphragm, that the 
whole force of that muſcle may be ſpent, not fo much in 
depreſſing the ribs, as in urging down the abdomen, 
The greater part, therefore, of the ſpace which the 
thorax gains in inſpiration, ariſes from the action of the 

diaphragm. 1 | 
260, By the diaphragm we underſtand a muſcle 
expanded in a curvilineal plate, by which, in genera, 
the pulmonary bags are ſeparated from the abdomen in 
ſuch a manner, that the middle and tendinous part of 
the ſeptum is nearly the higheſt, and ſupports the peri 
cardium : its lateral parts, which ariſe from the ſolid 
rts of the thorax and loins, are every where lower; 
but the loweſt of all are thoſe which lie moſt back ward, 
The fleſhy portions of this muſcle ariſe before from the 
inner or poſterior face of the enſiform cartilage, and 
from the ſeventh, eighth, ninth, tenth, eleventh, and 
apex of the twelfth, rib ; after which follows an interval, 
in which the naked pleura lies contiguous to the peri- 
tonæum. From thence the muſcular appendices of the 
diaphragm, which are much the ſtrongeſt part of it, 
being collected on each fide into two, three, or four 
round muſcular portions, ariſe fleſhy from the tram 
verſe proceſs on each fide of the firſt vertebra of ths 
loins, and from the fide of the body of the ſecond; 
tendinous from the middle of the body of the ſecond, 
third, and fourth, and with cartilages placed between 
them, always higher up in the left fide, but lower down 
in the right. ny | | . | 
261, All theſe fibres (260.), becoming _— 
| . orm 
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borm the centre of the diaphragm, which reſembles, in 
WE figure, an obtuſe index of a ſun-dial, having the middle 
ot the larger angle ſupporting the pericardium, while 
| WF the lateral angles or wings deſcend backward, the left 
; being narrower than the right. This centre of the dia- 
chragm is more moveable and at liberty than the reſt; 

except in the middle of its tendinous part, near the 
| fleſhy margin, where the incumbent heart makes a re- 


belonging to them are the moſt moveable. The fibres 
of this tendon form a moſt beautiful web, principally 
indeed on the upper part; which ſtretches from the 
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poſite one : thence remarkable inferior taſciculi are ſent 
off tranſverſely to the right and left, and alſo back- 
© WH wards, which laſt portion is the uppermoſt, 


5 262. There are two holes in the diaphragm; of 


which that on the right ſide of its tendinous part is 
i WW ſomewhat ſquare, and circumſcribed by four ſtrong ten- 
dinous portions ; the left, which is elliptical, lies betwixt 
the right and left fleſhy portions, which ariſe from the 
„middle of the bodies of the vertebræ of the loins: un- 
der this opening they decuſſate and croſs each other 


e once or twice, but above they end in the tendon. 
4 This left opening is therefore drawn cloſe together 
din the contraction of the diaphragm, while it is pro- 
„ bable that the other opening remains immoveable. 
" 


The tendons are but little changed in the motion of the 
— . 
263. The ſtructure of the parts, and the diſſection 
of living animals, demonſtrate, that the fleſhy portions 
of the diaphragm, which on all ſides aſcend from the 
firm parts to the middle and more moveable portion of 
It, do, by their contraction, depreſs the ſame, and by 
that means draw downward the lateral bags of the tho- 
Tax, which contain the lungs (77.) ; and, by this means, 
the perpendicular diameter of the thorax is conſiderably 
increaſed. The fleſhy parts are more depreſſed; the 
tendon leſs, both becauſe it is fixed to the pericardi- 
—_ . - R | | um, 


ſtance; but the lateral parts and the fleſhy portions 


fleſhy part of each muſcle to the fleſhy part of the op- 
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Theſe effects are produced leaſt of all by the firſt ribs, 
but more by the following ones. In very ſtrong in- 
ſpiration, the ribs deſcend both behind and before; and, 
along with theſe, the ſternum and the ſpaces between 
the cartilage are leſſened. But this dilatation alone is 
not ſufficient for healthy breathing: nor is it fo conſpi. 
cuous or evident in men; although, in them, the in- 
tercoſtal muſcles, by retaining and elevating the ribs, 
very much aſſiſt the inſpiration in a tacit manner, while 
they afford a fixed point to the diaphragm, that the 
whole force of that muſcle may be ſpent, not fo much in 
depreſſing the ribs, as in urging down the abdomen, 
The greater part, therefore, of the ſpace which the 
thorax gains in inſpiration, ariſes from the action of the 
diaphragm. bel 05 ; 
260, By the diaphragm we underſtand a muſcle 
expanded in a curvilincal plate, by which, in general, 
the pulmonary bags are ſeparated from the abdoinen in 
ſuch a manner, that the middle and tendinous part of 
the ſeptum is nearly the higheſt, and ſupports the peri- 
cardium : its lateral parts, which-ariſe from the ſolid 
parts of the thorax and loins, are every where lower; 
but the loweſt of all are thoſe which lie moſt backward, 
The fleſhy portions of this muſcle ariſe before from the 
inner or poſterior face of the enſiform cartilage, and 
from the ſeventh, eighth, ninth, tenth, eleventh, and 
apex of the twelfth, rib ; after which follows an interval, 
in which the naked pleura lies contiguous to the peri- 
tonæum. From thence the muſcular appendices of the 
diaphragm, which are much the ſtrongeſt part of it, 
being collected on each ſide into two, three, or four 
round muſcular portions, ariſe fleſhy from the tranſ- 
verſe proceſs on each fide of the firſt vertebra of the 
loins, and from the fide of the body of the ſecond; 
tendinous from the middle of the body of the ſecond, 
third, and fourth, and with cartilages placed between 
them, always higher up in the left fide, but lower down 
in the right. b - „ tet) | 
261. All theſe fibres (260.), becoming tendinous, 


form 
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form the centre of the diaphragm, which reſembles, in 
figure, an obtuſe index of a ſun-dial, having the middle 
of the larger angle ſupporting the pericardium, while 
the lateral angles or wings deſcend backward, the left 
being narrower than the right. This centre of the dia- 


phragm is more moveable and at liberty than the reſt; 
except in the middle of its tendinous part, near the 
fleſhy margin, where the incumbent heart makes a re- 


fiſtance; but the lateral parts and the fleſhy portions 
belonging to them are the moſt moveable. The fibres 
of this tendon form a moſt beautiful web, principally 
indeed on the upper part; which ſtretches from the 


fleſhy part of each muſcle to the fleſhy part of the op- 


poſite one: thence remarkable inferior faſciculi are ſent 
off tranſverſely to the right and left, and alſo back- 
wards, which laſt portion is the uppermoſt. —__ 


262. There are two holes in the diaphragm; ot * 


which that on the right fide of its tendinous part is 
ſomewhat ſquare, and circumſcribed by four ſtrong ten- 
dinous portions ; the left, which 1s elliptical, lies betwixt 
the right and left fleſhy portions, which ariſe from the 
middle of the bodies of the vertebre of the loins : un- 
der this opening they decuſſate and croſs each other 
once or twice, but above they end in the tendon, 
This left opening is therefore drawn cloſe together 
in the contraction of the diaphragm, while it is pro- 
bable that the other opening remains immoveable. 
The tendons are but little changed in the motion of the 
muſcles. Sv; 
263. The ſtructure of the parts, and the diſſection 
of living animals, demonſtrate, that the fleſhy portions 


of the diaphragm, which on all fides aſcend from the 


firm parts to the middle and more moveable portion of 
it, do, by their contraction, depreſs the ſame, and by 
that means draw downward the lateral bags of the tho- 
rx, which contain the lungs (77.) ; and, by this means, 


the perpendicular diameter of the thorax is conſiderably 


creaſed. The fleſhy parts are more depreſſed ; the 
tendon leſs, both becauſe it is fixed to the pericardi- 
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um, and becauſe its own ſubſtance does not contract. 
Even the cœſophagus and vena cava are contracted, 
while the diaphragm exerts its action. So that the dia- 
phragm almoſt alone performs the office of reſpiration 
in a healthy man who is at reſt ; as alſo in that thorax 
whoſe ribs are fractured, or the ſternum burſt, or where 
the perſon will not make uſe of his ribs by reaſon of 
pain. The force of the diaphragm alſo, in dilating the 
breaſt, is greater, according to the calculations that have 
been made, than all the reſt of the powers which con- 
tribute to reſpiration. A ſtrong inſpiration 1s confined 
to this place; becauſe, during the height of the exer- 
tions of the diaphragm, the lowermoſt ribs are brought 
inwards, and thus far the thorax is ſtraitened. Leſt 
this ſhould always happen, the intercoſtal muſcles inter- 
fere in ordinary inſpirations; in very great ones, they 
are inferior to the diaphragm. The phrenic nerve, 
which is more eaſily irritated than in moſt other 
muſcles, forces the diaphragm to perform its office, 
The lungs themſelves are altogether paſſive or obedient 
to the action of the air, ribs, and diaphragm; to which 
they are preſſed into cloſe contact on all ſides, as thro' 
a large wound; and when the thorax is denudated by 
the knife, leaving its capacity entire, the lungs appear 
filling out the pellucid pleura and diaphragm. 

2064. But in larger inſpirations, which receive a greater 
quantity of blood driven into the lungs, and when there 
is any obſtacle or difficulty oppoſed to the action of the 
lungs themſelves; in thoſe caſes, ſeveral other powers 
conſpire to elevate the thorax : which powers are in- 
ſerted either into the thorax, clavicles, or ſcapulz ; ſuch 
as the ſcaleni muſcles, trapezii, cervicales deſcendentes, 
ſerrati ſuperiores, and pectorales; together with the 
fmall elevators, of which a more ample deſcription may 
be had from profeſſed ſyſtems of anatomy. | 
265. We have hitherto ſurveyed the powers which 
are able to increaſe the capacity of the thorax in all its 
three dimenſions (263 and 2 59.) By theſe the cavity 
of the breaſt is dilated, fo that it compreſſes the 9 
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lefs than before: the lungs then ſtrive to diffuſe them- 
ſelves over that ſpace, ſeeing they are never deſtitute of 


air, which expands itſelf by its elaſticity as ſoon as the 
/ preſſure is taken off. Without that muſcular force, the 


lungs have no proper power of their own by which they 
are capable of attracting air: and, even when they are 
moſt full of air, by having the aſpera arteria cloſed, the 
animal vehemently attempts to inſpire, by the efforts of 
its intercoſtal muſcles and diaphragm. It therefore re- 
mains, that the air (247.), which is a heavy fluid, and 
preſſed on all ſides by the incumbent columns of the at- 
moſphere, muſt now enter the thorax by that greater 
force which it has over the little rarefied air already in 
the lungs; or yet more powerfully, if they contain no 
airat all: but none if the air admitted through a wound 
in the breaſt preſſes upon the ſurface of the lungs. In 
this action, therefore, which is called inſpiration, the 
bronchia are every way, increaſed, both in length and 
diameter; becauſe all the diameters of the thorax are 
increaſed : but, in this act, the inflated lungs always 


follow cloſely contiguous to the pleura, without leaving 


any intermediate ſpace. At the ſame time, the pulmo- 


nary blood-veſlels, which are wrapped up, together with 


the bronchia, in a covering of the cellular ſubſtance, 
are likewiſe with them extended in length, and ſpread 
out from ſmaller into larger angles; by which means, 
the circulation is rendered eaſier through them. While 
this is performing, the veſicular ſubſtance, or fleſh of 


the lungs themſelves, filled out with air, increaſes thoſe 


ſpaces through which the capillary blood-veſlels of the 
lungs make their progreſs ; whereby the veſicular preſ- 
ſure, upon each other, and upon thoſe veſſels adjacent, 


is leſſened : thus, therefore, the blood will flow with 


greater eaſe and celerity into and through the larger 
and ſmaller veſſels of the lungs. Hence, a dying ani- 
mal is revived by inflating its lungs, and facilitating the 
paſſage of the blood to the leſt ventricle of the heart; 
and thus people ſeemingly dead by being kept a long 
ime under water, are again recovered, But as for the 
me © - | 2 preſſure 
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preſſure of the air upon the blood in the lungs in this 
action, it is ſo inconſiderable as not to deſerve our no- 
tice, as being zoo times leſs than the force of the heart; 
nor can it ever urge the air into the blood, as it eaſily 
may be forced by art with a ſyringe. 8 

266. It is by ſome queſtioned, whether there be not 
air betwixt the lungs and the thorax ? and whether this 
air, being rarefied in inſpiration, is not afterwards con- 
denſed, ſo as to compreſs the lungs, and cauſe exſpira- 
tion? And they again aſk, whether this opinion be not 
confirmed by the inſtances of birds, in which we find 
this matter to be truly ſo? But we ſee every thing con- 
curs to confute this opinion: for, immediately behind 
the pleura, in living quadrupeds, as well as in dead hu- 
man bodies, the lungs are contiguouſly viſible to the 
naked eye, without any intermediate ſpace betwixt 
them; but the pleura being perforated, the lungs are 
immediately, by the contiguous air that enters, preſſcd 
together towards the vertebræ. In birds, indeed, the 
lungs, being pervious to the air, admit it into the cavity 


of the thorax through large holes in their ſubſtance. 


But in theſe there is a manifeſt ſpace betwixt the lungs 


andthe pleura, Large wounds, admitting the air only 


into one cavity of the thorax, diminiſh the reſpiration; 
but ſuch wounds, as let the air into both cavities, 
quite ſuffocate or ſuppreſs the reſpiration. The thorax 


being opened under water, ſends out no bubbles of air 


through the faid water; but in birds it does, becauſe 
they have air in their thorax. The imaginable ſpace 
betwixt the lungs and the thorax is always filled up by 


a a watery or ſerous vapour, or elſe by the ſame vapour 


condenſed into a watery lymph. If the lungs adhere, 
they injure the reſpiration but in a ſmall degree ; which 


ougght entirely to ceaſe, if it required an intermediate 


air betwixt the lungs and thorax. Finally, the exter- 
nal air, being admitted to any of the internal mem- 


branes of the human body, deſtroys their texture, if 


they are not defended by a plentiful mucus; of which 
we can find none upon the ſurface of the pleura. 
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267. But reſpiration, whether by the admixture of 
a ſubputrid vapour, or by ſome other method, cer- 
tainly vitiates the air, and renders it unfit either for in- 
flating the lungs or fupporting flame ; and laſtly, it de- 
prives that element of its elaſticity. It is probable that 
this happens from putrefaction, ſeeing the air is ren- 
dered peſtilential by a crowd, and fevers of the moſt 
malignant kind are thus generated in a few hours. 


Seeing this is the caſe, we are certain that the air is vi- 


tiated in the lungs; loſes its elaſticity; and thus cannot 
keep the lungs diſtended, ſo as to tranſmit an increaſed 
quantity of blood through the dilated pulmonary arte- 
ries into the veins, Nor can the will dilate the breaſt 
beyond certain bounds, or afliſt that paſſage of the 
blood in an unlimited manner. A ſtate of body there- 
fore will take place, in which the blood cannot paſs 
through the lungs. | 


269. Thus a new reſiſtance to the blood continually 


coming from the heart is generated: and in long re- 
tentions of the breath, as in making violent efforts, the 
venous blood, eſpecially of the head, ſtagnates before 
the right ventricle of the heart when ſhut, becauſe it 


cannot evacuate itſelf into the lungs; and thus ſwells up 


the face with redneſs, ſometimes burſts the veins of 
the brain, neck, inteſtines, kidneys, and laſtly of the 


lungs, and right auricle of the heart. This is the cauſe 


of prodigious anxicty of mind; this alſo is the cauſe 
of death in compreſſed air, in drowned people, and 
ſuch as are ſtrangled, which is much more ſudden than 
is commonly imagined. A living perſon therefore, 
that he may remove thoſe inconveniences which flow 
from an obſtruction of the paſſage of the blood, ſlack- 
ens the powers of inſpiration, and excites thoſe of ex- 
3 which free the breaſt from an air too greatly 
rarefied. | 


269. Theſe powers are, firſt, the elaſticity of the 
ribs, which being drawn upwards out of their natural 


ſituation, as ſoon as the powers which elevated them 


ceaſe to act, ſpontaneouſly place themſelves ſo as to 


make 


0 259.) is every where rendered narrower and ſhorter, 
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make more acute angles with the ſternum and verte. 
bræ. Io this end conduces likewiſe the elaſtic force 
of the bronchia and veſicles diſtended with air, which 
ſtrive to contract themſelves, Hence exſpiration is per- 
formed more eaſily and quickly than inſpiration; and 
hence 1 it is the laſt action of dying people. 

270. Lo this alſo contribute the oblique muſcles of 
the abdomen, together with the ſtraight and tranſverſc 
ones. The former of theſe are, in one part of them, 
faſtened to the lower ribs; and, in another part, they 
are attached to the os pubis and ilium, as a fixed point 
with reſpect to the breaſt. Therefore the ſtraight muſcles, 


being contracted, depreſs the arch or convexity into 


which the abdominal viſcera are thruſt by the dia- 


Phragm, and bring the ſame nearer to a ſtraight line: 


at the ſame time, the abdominal viſcera are preſſed 
by thofe muſcles upward and backward againſt the dia. 
phragm, which alone is able to give way; and yield 
up into the thorax, which at that time is rendered 
ſhorter. The oblique muſcles, for the ſame reaſons, 
compreſs the lateral parts of the abdomen, and urge 
the liver and ſtomach backwards, and preſs them to- 
wards that place where there is the leaſt reſiſtance, 


L.aaſtly, they draw down the ribs, which were before 


elevated by the intercoſtals. The tranſverſe muſcles, 
indeed, do not draw down the ribs; but they pull thc 
cartilages of the falſe ribs a little inward, and render 
the whole capacity of the abdomen leſs, while at the 
fame time they preſs the viſcera againſt the diaphragm. 
Along with theſe we may reckon the powers of the 
ſternocoſtal and long intercoſtal muſcles, which are 
called depreſſors. By this joint force the ſuperior ribs 
deſcend; but the middle ones more, the uppermoſt 
leſs, the loweſt moſt of all; and the ſame are brought 
inwards by their margin: the cartilages aſcend, and 
return into acute angles with the ſternum ; and the 


ſternum itſelf returns backwards with the ribs, By 


theſe: means the thorax, contrary to its former ſtate 
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ſo as to expel as much air out of the lungs as is ſuffi- 


cient. to relieve the uneaſineſs cauſed by its retention 


268.) : 
int In more powerful reſpirations, when the inſpi- 


rations are made greater, the exſpirations are likewiſe 


increaſed by the aſſiſtance of ſome other powers, as of 
the ſacrolumbalis, longiſſimus and quadratus muſcles 
of the back and loins. This force, by which the air 


is blown out of the lungs through a tube, is ſufficient | 


to carry a leaden bullet, weighing above a dram, to 
the diſtance of 363 feet; which force is equal to a third 
of the preſſure of the atmoſphere. But, in a 
healthy perſon, the muſcles of the abdomen alone ſuf- 
fice to an eaſy exſpiration, in which the lungs are not 
ſo much empried of air as they are by a violent effla- 
tion. ER | 
272. The effects of exſpiration are a compreſſure of 
the blood - veſſels in the lungs, a reduction of the bron- 
chia into more acute angles, a preſſure of the reticular 
ſmall veſſels by the weight and contact of the adjacent 
larger veſſels, an expulſion of the corrupted blood from 
the lungs; by which means part of the blood, heſita- 
ting in the capillary arteries, is urged forward through 
the veins to the left ſide of the heart, while at the 
ſame time that part of the blood is reſiſted which 
flows in by the artery from the right ventricle. Ex- 
ſpiration, therefore, will ſtop the eaſy paſſage of the 
blood through the lungs; and, when the whole thorax 


is compreſſed together, repels the venous blood into 


the veins of the head, and fills the brain and its ſi- 
nuſes. 8 FH 
273. In this manner a freſh neceſſity follows for re- 


peating the reſpiration; becauſe the collapſed veſſels of 


the lungs reſiſt the blood repeatedly expelled from the 


right ventricle of the heart. And this makes another 


cauſe of death, in thoſe animals which expire in veſſels 
exhauſted of air: for, in ſuch, the lungs having the air 
drawn out from them, appear denſe, ſolid, and heavier 
than water, whence they are rendered impervious un 
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the blood. Of the ſame kind is the death of thoſe who 
are killed by lightning, and perhaps by the noxious va. 
pours of caverns. Thus, therefore, by the power of 
a molt wiſe fabricature, the organs of exſpiration are 
relaxed ſo ſoon as that uneaſineſs is perceived which 
ariſes from the hindrance- of the blood's courſe thro! 
the lungs; and thereupon the powers of inſpiration are 
excited into action, whereby the courſe of the blood 
through the lungs is rendered free and quicker. 

274. It is by ſome queſtioned, whether or no there 
are not other cauſes of alternate reſpiration? whether 
or no we may hope for any diſcovery in this matter, by 
compreſſing the vena fine pari, the phrenic nerve, or 

intercepting the blood fent to the brain ? But thoſe are 
repugnant to comparative anatomy ; by which we al- 
ways find the ſame alternation in the breathing of the 
animal, independent of any ſuch nerve or vein. Whe- 
ther or no reſpiration is from the alternate contraction 
of the antagoniſt muſcles, among which thoſe of ex- 
ſpiration relax the others of inſpiration, and the reverſe? 
But in this manner, all the muſcles of the human body 
are perpetually in an alternate motion. 

275. From what has been hitherto ſaid, it appears, 
that reſpiration is unavoidably and abſolutely neceſſary 
to life in a healthy adult perſon; becauſe, whether the 
lungs remain long in a ſtate either of exſpiration or in- 
ſpiration (273. 278.), we ſee death will be the conſe- 
quence. Therefore no animal, that has lungs like our- 
ſelves, after it has once breathed, and received the air 
into the inmoſt parts of the lungs, and by that means 
brought a new and large quantity of blood to that vil- 
cus, can ſubſiſt longer than a few minutes without the 
uſe and benefit of a free air; but it will either periſh, 
or at leaſt fall into ſuch a ſtate as differs from death 
only in its being recoverable again by certain powers or 
actions. In an animal lately born, this neceſſity for air 
does not take place ſo ſuddenly. 

276. But the uſe of reſpiration is different from this 


| _—; 3 which nature might have avoided, — by 
uſing 


* ls } ye %S % =” 


cnar. IX. RESPIRATION: 129 


uſing no lungs at all, or elſe by diſpoſing them in a man- 
ner reſembling thoſe of the fetus. This uſe, therefore, 
of reſpiration muſt be very conſiderable, ſince all ani- 
mals are either made with lungs, or with gills as in fiſh, 
or elſe with a- windpipe diſperſed through all parts of 
the body. | oY YN. 

277. In order to diſcover this uſefulneſs of reſpira- 


non, let us compare the blood of an adult perſon to that 


of a fetus, and alſo with the ſame vital fluid in fiſh. It 
appears then in a fetus, that the blood is deſtitute of 
its florid redneſs and ſolid denſity z and in the blood of 


| fiſh, we obſerve, there is neither heat nor denſity, and 


but little craſſamentum contained in it; and, therefore, 
all theſe properties, we are, by the nature of things, 


perſuaded, the blood acquires in the lungs. 


278. It may be aſked therefore, Whether the blood 


does not acquire its heat principally in the lungs? But 
does not this ariſe from the alternate extenſion and con- 
traction, relaxation and compreſſion, of the pulmonary 
veſſels (265. and 272.), by which the ſolid parts of the 
blood are perpetually rubbed together, and cloſely com- 
prefled and ground together? The lungs therefore will 


add to the office of the reſt of the arteries, becauſe in 


them the blood is alternately relaxed and compreſſed 
more than in any other part of the body. But even 
when the lungs are obſtructed, ulcerated, and almoſt 
deſtroyed, a morbid heat ſeizes upon the body : but in 
the lungs the cold air very nearly touches the blood, 
279. The denſity of the blood is, indeed, again pro- 
moted in the lungs, partly by the copious diſcharge of 
the watery vapour which is there ſeparated, by which 
the reſt of the maſs becomes ſpecifically heavier. But 
the ſame effect ſeems to follow here, as in other arte- 
nes, namely, from the attrition and preſſure which the 
blood here ſuffers in being alternately retarded, acce- 
erated; and figured in its courſe through the modula- 
ting tubes of the leaſt veſſels, which give a ſphericity 
and denſity to the particles; hence it becomes denſer, 
8 having more of the weighty globules, and leſs of the 
et 8 | lighter 
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lighter fluid. And, in this reſpect, the pulmonary vein, 
being fmaller than its correſponding artery, is of no 
ſmall uſe towards increaſing the attraction of coheſion 
betwixt the parts of the globules, ſo as to compreſs and 
bring them cloſer to each other. Nevertheleſs, cold a. 
nimals, which have very ſmall lungs, have denſe and coa- 
gulable blood; as alſo a chicken before it is hatched, 
The blood alſo has a ſhort paſſage through the lungs: 
through the whole body the paſſage is longer, and the 
artery weaker; the heart, by which the blood is driven 
forward, is alſo weaker. . Ts ho. 

280. It is, therefore, queried by ſome, Whether the 
air itſelf is not received by the blood in the lungs, ſo as 
to excite neceſſary vibrations therein? Whether this does 
not appear from the reſiſtance of bodies to the heavy ex. 
ternal air; and from the air found in the blood - veſſel, 
in the cellular ſubſtance, and in certain cavities of the 
human body ; alſo, from the craking obſerved by an ex. 
tenſion of the joints; to which add, the air manifcſtly 
extravaſated from the windpipes into the hearts of 
certain animals, as in the locuſt; from air coming out 
of the blood and humours of animals in Mr Boyle's va- 
cuum; together with a neceſlity of a vital oſcillation in 
the blood itſelf; and, laſtly, the increaſed redneſs of the 
pulmonary blood ? 

281. But that no elaſtic air is here received into the 
blood, is demonſtrated from the impoſſibility of forcing 
air into blood, if it retains its elaſticity ; from the inutil. 
ty of its reception, if the ſpring of it ſhould be loſt in the 
blood; from the perfect immutability of the blood by 
cold; from the minuteneſs of the inhaling veſſels, with 
the mucus that perpetually lines the fides of the veſicles 
in the lungs: to which add, the nature of the elaſtic air 
itſelf, which is very unapt to paſs through capillary vel 
ſels; with a repulſion of it by water, that hinders it 
from paſſing through paper, linen cloth, or ſkins that 
are wetted by water. Again, the air being driven into 
the windpipe, never paſſes to the heart; or whenever 
it does, it is forced thither by ſome great or unnatural 
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violence: but the permanent air in the veſſels and hu- 
mours of the human body, from a ſtate of inelaſticity, 
may become elaſtic by putrefaction, froſt, or an exter- 
nal vacuum. But ſuch permanent unelaſtic air is in- 
corporated with all liquors; and taken into our bodies 
with the aliments, and with abſorbed vapours, mixing 
ſlowly and with ſome difficulty. But there never were 
any elaſtic bubbles of air obſerved in the blood of a li- 


ying animal; and ſuch air being inflated into the blood- 


veſſels of any living animal, kills it certainly and ſpeedi- 
ly. Nor is there any great certainty of the blood in the 
pulmonary veins being of a brighter red colour. Laſt- 
ly, though air indeed is abſorbed by moſt of our hu- 
mours, yet that abſorption is performed ſlowly, and 
takes up the ſpace of ſeveral days after the former air 
has been exhauſted by the pump. It then likewiſe lays 
aſide its elaſtic nature; nor is there any reaſon produced 
why the air ſhould either be more ſpeedily abſorbed by 
the blood, or why it ſhould retain its elaſticity after it 
is ſo abſorbed. 

282. Whether or not the blood is cooled in the 
jungs; and whether or no this ſeems to be true from 
the death of animals in air which is hot to ſuch a de- 
gree as equals the heat of the hotteſt breezes in the 
moſt ſultry dog-days? Whether the pulmonary veins 


are not, therefore, leis than the arteries; and whe- 


ther the deſire of cold in people that are working 
hard does not ariſe from thence? That the blood is 
cooled in the lungs, is thus far true, in that it there 


warms the contiguous air, and therefore loſes ſome- 


thing of its own heat. But that this was not the prin- 


cipal deſign of nature here, upon the blood, is evi- 


dent; ſince no one will ſay, that the venous blood 
is hotter than the arterial, although ſome pronounce 
the former to be ſomewhat cooler; but nobody ever 
obſerved the left ventricle of the heart cooler than the 


right. Since, therefore, the venous blood enters the 


lungs; if it be there cold, it will follow, that the arte- 
ries muſt receive it ſtill colder. But then here the de- 
A 9 grees 
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grees of heat, which the blood communicated to the 


air, are again recovered by it. And, indeed, a perſon 
may live in an air much hotter than the blood itſelf, of 
which we have a familiar example in baths, and the 
warm countries. The pulmonary artery in a fetus, 

which does not reſpire, is greater; and the larger area 
of the right auricle and ventricle of the heart is like. 


wiſe much greater in a fetus; which ſeems neceſſary to 


reſerve and retard the blood, as the pulmonary vein, 
being narrower, accelerates it. 

283. Whether or not is the redneſs of the blood 
from the air? This is contradicted by what we ſee in 
cold animals, which, though they are almoſt entirely de- 


prived of the uſe of air, have blood equally red with 


that of warm animals; from the certain connection of 
redneſs in the blood of frogs with their having plenty of 
food, and a paleneſs of it with a want of food; and from 
the air, as we have juſt now ſaid, being denied acceſs to 
the blood. Nevertheleſs, redneſs i is produced when the 
air has acceſs to the blood, by which means it is alſo 
reſtored after it has been loſt; and, on the other hand, 
it is deſtroyed by the denial of the acceſs of air, Whe: 
ther or not may not a more, ſubtle element from the air 
penetrate the blood, and be the cauſe of its colour, .as 
light is required or the colours of plants? | 

285. Whether the uſe of the lungs is to abſorb a 
nitre from the air to the blood? or whether the florid 


colour, obſervable in the ſurface of a cake of blood, be 


owing to the ſame cauſe, while the bottom part looks 

-of a dark and blackiſh colour? and whether or not this 
is a preſervative againſt the putrefaction of the animal! 
remain as queſtions with ſome, That there is a kind 
of volatile acid in the air is certain, ſince that meeting 
with a ſuitable earth forms nitre; for a nitrous earth, 
being exhauſted of its ſalt, and expoſed again to the 
air, becomes re-impregnated with more nitre. But 
the fame univerſal acid, we know by certain experi- 
-ments, meeting with a different ſort of earth, forms a 
NO ſalt, or Sun, or elſe ſca-ſalt. For the caput 
2517 mor. 
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- mortuum of ſea-ſalt, which remains after the diſtillation 
of the ſpirit, recovers ſo much ſtrength from the air, as 
enables it to yield more ſpirit by diſtillation ; even in 
ſow there is a cubical falt: but marcaſite ſweats out a 
true vitriol; and colcothar recovers again the acid ſpi- 
rit, which was drawn from it; alſo fixed alkali, expoſed 
to the air, turns into a vitriolated tartar. This, there- 
fore, cannot be thevuſe of reſpiration, becauſe thoſe 
ſalts abound in too ſmall a quantity in the air for ſuch 
uſes; and air is fitteſt for breathing when pure in high 
mountains, where thoſe ſalts are the leaſt to be found; 
nor is there any nitrous ſalt as yet known to be found 


in our blood. | 

286. If it be aſked, Why tortoiſes, frogs, lizards, ſnails, 
ear-wigs, and other inſects, live long without air? we 
anſwer, That in them the Jungs are given not {o much 
for the preparation of the blood, which they receive 
but in a very ſmall quantity, as for the uſe of ſwimming 
inthe water: and from hence it is that their lungs are 
Immediately joined with the vena cava and aorta. But 
inſets, we know, draw the air in, and exhale it again, 
through points in the ſkin. If it be aſked, why all a- 
nimals periſh in air that is confined or not renewed, 
although the animal be ſmall, ſuch as little birds? we 
anſwer, Becauſe the air, which has once entered the 
lungs, and been fouled by watery vapours, is rendered 
Jeſs elaſtic, and unfit for reſpiration, by alkaline vapours: 
not becauſe it becomes lighter; for the mercury falls 
but little in air which has not been renewed, and which 
has killed an animal. Hence it is that the animal ſur- 


vives longer in air that is more compreſſed than that 


of the atmoſphere: for in that caſe there is a greater 
proportion of the elaſtic element, which takes up a 
longer time to corrupt it. But, even in other caſes, 
confined air is rendered deſtructive only by ſtagnation, 
and filling it with vapours. But the reaſon why animals 
{well in an exhauſted veſſel, is, from the extrication 
and expanſion of the unelaſtic air lodged in the blood 
and other juices, 5 0 | 

TO) 287. There 
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287. There is a certain conſent or proportion be- 
tween the pulſe and reſpiration; ſo that, according 
to the common courſe of nature, there are three or 
four pulſes counted to one reſpiration. But if more 
blood is ſent to the heart in a given time, the num- 
bers both of the pulſe and reſpiration are increaſed, 
This is the reaſon of the panting or ſhort breathing in 
a perſon that exerciſes his body with any conſiderable 
motion; whereby the venous blood is returned faſter 
to the heart (142.) But if the blood meets with a 

eater reſiſtance in the lungs, ſo that it cannot paſs 
Fr recly from the right into the left ventricle of the heart; 
then the reſpiration is increaſed, both in the number 
and magnitude, to forward its courſe: : and this is the 
cauſe of ſighing, yawning, and wheezing; of which the 
firſt is a deep inſpiration; the ſecond ſlow, and very 
great; and the third, a frequent and imperfect one. 
The number of reſpirations, however, does not alwzys 
increaſe with the pulſe; of which we have an example 
in thoſe feyers where the lungs are not affected. 

288. The mucus, which lines the ſenſible mem- 
branes of the air - veſſels in the lungs, may become 
troubleſome both by its quantity and acrimony; it has 
been even known to cauſe ſuffocation in a dropſy of 
the Jungs. Therefore its quantity, adheſion, or acri- 
mony, cxcites a cough; namely, an irritation of the 
reſpirative ſyſtem, by alternate large inſpirations, ſuc- 
ceeded by large and quick exſpirations, together with 
ſudden ſhocks of the abdominal muſcles; by which the 
mucus, and ſometimes calculous matters are rebel 
from the lungs, + 

289. Laughter differs Fram coughing. in its cauſe, 
-which reſides commonly in the mind, or at leaſt con- 
ſiſts in a certain titillation of ſome of the cutaneous 
nerves; and, moreover, becauſe it is made up of im- 
perfect quick exſpirations through the contracted glot- 
tis, Jeſt the air ſhould be totally evacuated from the 
lungs. Hence laughter, in a moderate degree, con- 
duces t to health ; becauſe, in the time of one full in- 
Sn ſpiration, 
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ſpiration, many ſhort inſpirations and exſpirations hap- 

n, and thus the concuſſion is greater, Hence its dan- 
ger of ſtagnating the blood; becauſe the exſpiration is 
not full or entire, whereby the blood is admitted into 
the pulmonary artery without being ſuffered to paſs 
through it. Weeping begins with a great inſpiration, 
after which follow ſhort alternate inſpirations and ex- 
ſpirations ; and the ſame is finiſhed with a deep exſpira- 
tion, that is immediately joined by a large inſpiration: 


hence it has nearly the ſame good and bad effects; and, 


when moderate, it conduces to relieve the anguiſh ari- 
ſing from grief. An hickup is a very great, ſonorous, 
and ſudden inſpiration. Sneezing conſiſts of one large 


or deep inſpiration, which is followed immediately with 
a powerful and ſudden exſpiration; and the acrid mat- 


ter is blown out by it in ſome quantity from the no- 
ſtrils. 

290. The additional or ſecondary uſes of reſpiration 
are very many. It exhales, as an emunctory, parts re- 
dundant, or even noxious, from the blood, which would 
ſuffocate if they remained in the air; and the breath of 
many people ſhut up in a cloſe place, impregnates the 
air with a ſuffocating quality. On the other hand, it 
abſorbs from the air a thin vapour, of which the uſe is 
perhaps not ſufficiently known. It is by this force that 
the abdomen and all its viſcera are continually com- 
preſſed; by virtue of this, the ſtomach, inteſtines, gall- 
bladder, receptacle of the chyle, bladder of urine, inteſ- 
tinum rectum, and the womb itſelf, diſcharge their 
contents; by this action the aliments are principally 
ground or diſſolved, and the blood is urged through 
the ſluggiſh veſſels of the liver, ſpleen, and meſentery. 
It excites a kind of flux and reflux in the blood, ſo that 
it is alternately preſſed back towards the extremities of 
the veins, and a little after is propelled towards the 


heart by an accelerated velocity, as into an empty ſpace. 


Moreover, inſpiration ſerves to convey odours with the 


air to the organs of ſmelling. By this, the air is mixed 


with the aliments; which it conduces very much to 
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break and diſſolve towards a perfect digeſtion. But 


even ſucking, ſo neceſſary to the new- born infant, is 


made by the uſe of reſpiration, and forming a larger 


ſpace in the mouth, in which the air is rare fied; fo that, 
by the greater preſſure of the outward air, the milk is 


driven into that part where it is leſs reſiſted. Laſtly, 


the voice itſelf is owing to the air which we breathe; 
therefore it may not be inconvenient for us, in this 
place, to deſcribe it more particularly. 


CHAP. XI, 
Of the Volk and SPEECH. 


29 PHE principal organ of the voice is the /arynx; 


for, that being injured, the air paſſes through 
the windpipe without yielding any found. By the la- 
rynx, we underſtand an aflemblage of cartilages, joined 
into a hollow machine, which receives the air from the 
fauces, and tranſmits it into the windpipe, having its 
parts connected together by ligaments and muſcular 
fibres. Among theſe cartilages of the larger kind, 
thoſe, called the annular and ſcutiform are, in adults, 
frequently changed into bone. The anterior and lar- 
ger part of this larynx, which lies almoſt immediately 


next to the ſkin, is compoſed of two cartilages; one cal- 


led thyreordes, the other cricoides; to which laſt, the la- 
teral parts of the larynx are ſo joined, that the portions 
of the cricoide cartilage are always ſo much larger 28 


they are higher ſeated. The back part of the larynx is 


firſt made up by the ſaid annular cartilage, after con- 
nected by the arytænoide muſcles. The epiglottis is 
| looſely connected above the larynx with the thyreoide 
cartilage, in ſuch a manner, that it may be able to riſe 
up and ſhut down. The blood - veſſels of this part are 
from the upper thyreoids ; and the nerves, below, are 
numerous from the recurrents; as above, alſo, there 
are nerves coming from the eighth pair variouſſy _ 

| = lating ; 
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lating; ſome alſo from the intercoſtal. The former of 
theſe nerves is remarkably famous for its ariſing in the 
thorax, and being afterwards inflected round the aorta 
and right ſubclavian ; and for the origin which it gives 
to ſome of the nerves of the heart, as well as for the 
experiment by which a ligature upon the recurrent is 
found to deſtroy the voice. oat] 

292. All theſe cartilages are connected together by 
various muſcles aud ligaments, with a certain degree 
of firmneſs, to the adjacent parts; and yet ſo that the 
whole is eaſily moveable together, as are alſo its ſeveral 
parts upon each other. Particularly the /cutiform car- 


tilage, or the thyroidea anterior, is compoſed of two 


plates, which are almoſt quadrangular, and inclined to 
each other in an obtuſe angle, which is foremoſt. Up- 
on theſe cartilaginous plates are ſometimes found two 
apertures, one on each ſide for the blood-veſlels of the 
larynx ; but are not very often to be obſerved. The 
upper proceſſes of this cartilage, terminating without 
any protuberance, are inclined upward and backward, 
to their connection with the horns of the os hyoides, 
by ſtrong ligaments, ſometimes mixed with bone. The 
lower parts of theſe cartilages are ſhorter, and adapted 
almoſt with a flat ſurface to thoſe of the cricoide carti- 
lage; to which they are connected with a very firm ar- 
ticulation, by a ſtrong and ſhort cellular ſubſtance, u- 
niting them on each fide. The middle parts before, 
being perforated with ſtrong ligaments, are connected 
by the inſertion of them to the middle of the annular 
cartilage; and likewiſe by other ligaments above, de- 


ſeending from the horn of the ſcutiform cartilage into 


the upper part of the annular cartilage. 

293. The croicoide cartilage is before thick, and 
ſtrong: it is increaſed backwards, in form of a ring un- 
equally truncated or cut through ; and, in its middle part, 
8 divided into two cavities by a protuberant line. This 
firmer than the reſt of the cartilages, and, in a manner, 


the foundation of them : from this there are longitudi- 


tal muſcular fibres and ligaments, which deſcend into 
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the windpipe (2 4 The pharynx likewiſe is con- 


nected to the ſurface of theſe cartilages by many muſ- 
cular plates, and receives the larynx as it were into its 
bag. From this a ſhort ligament comes in bath: ſides 
to the arytænoide cartilage. 
22094. The two arytænoide cartilages 2 are of a very 
complex figure, ſpontaneouſly dividing into two parts. 
Of theſe the lower is larger; and is connected by a 
moveable juncture with the protuberant cricoide carti- 
lage, by a bafis moderately hollow; and the ſame ſends 
forth a proceſs forwards, which ſeparates the glottis, and 
ſuſtains the inferior part of the ventricle of the larynx, 
They aſcend upwards, of a triangular figure, with the 
poſterior angle hollow, the anterior convex, divided by 
three furrows or ſulci, and extenuated upwards, til 
they are at laſt finiſned or terminated by a pretty thick, 
oyal, cartilaginous head fixed on them. The lower part 
of theſe cartilages is connected by numerous muſcular 
fibres, partly tranſverſe, and partly oblique ; of which 
the different direQtions are viſible enough, but the ſepa- 
ration of them impracticable. Theſe are called arytz- 
noide muſeles. In the upper part, the arytznoide car- 
tilage departs from its companion or fellow cartilage, 
leaving a cleft perpendicularly betwixt them, which has 
e (not very properly) by ſome called the glottis. 
= The arytznoide cartilage is connected with the 
es by tranſverſe ligaments, - ſufficiently ſtrong 
and <laſtic, but covered with the common mucous 
membrane of the larynx, which ligaments are inſerted 
into the flat angle of the thyreoid cartilage (292.) 
Theſe ligaments may be drawn out or ſtretched from 
each other, by removing the contact of their arytz- 
noide cartilages, and may be again conjoined together 
by placing the cartilages one to another: and this 18 
the true glottis, which is continuous, but at a right 
7 angle with the above mentioned cleft (294.) 
296. From the ſame angle of the 5 cartilage, 
under a notch, from a firm ligament, and an ered 
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part convex, behind concave, and raiſed up in ſuch a 
manner, by its elaſticity, as to project conſiderably 
behind the tongue; but is ſo flexible or inclinable down- 
ward, whenever the root of the tongue is preſſed back- 
ward, that, by its tranſverſe poſition, it ſhuts up all 
paſſage into the larynx, and defends it in ſuch a man- 
ner, that whatever is contained betwixt this part, called 
the epiglottis, and the arytznoide cartilages, paſſes over 
downward into the pharynx. The epiglottis is con- 


joined to the tongue by pale membranous fibres, and 
to the os hyoides it ts connected by many membra- 


nous expanſions. But as for muſcular fibres from the 
thyreo-arytznoidal'and arytznoidal muſcles, it has ei- 
ther none at all, or elſe ſuch as are 209 minute to have 
any effect upon its elaſticity. .  _ . 

297. By the fides of the W of the glottis | 
(295:), there are two other upper and ſofter liga- 
ments, which go out parallel from the arytenoide 
cartilage to the ſcutiform one, which ligaments are 
ſomewhat leſs tendinous and leſs elaſtic; Betwixt theſe 
two ligaments,” on each {ide (295.), a peculiar ca- 


vity or ventricle deſcends, having the figure of a com- 


preſſed parabolic finus extended downward bet _ 
the double membrane of the larynx, opening 
ſtantly with an elliptical mouth by the fide of the glot- 
tis in the larynx. 

298. Laſtly, all the internal cavity of the laryus i is 
lined with the fame ſoft, ſenſible, or irritable and mu- 


cous membrane, as we before deſcribed in the wind- 
pipe (2 39.) But this membrane is watered by a great 


number of ſmall glands. The uppermoſt are ſmall 
imple glands, aſſembled together in a heap (208.), 
(cated on the anterior and convex part of the epiglottis, 
upon the hollow ſurface of which they ſend out various 
openings, large ſinuſes, and productions ; and others 
are, in like manner, continued there in ſmall hard 
kernels. Moreover, upon the hollow anterior ſurface 
and back of the arytænoide cartilages (294.), there are 


Anal glandules placed on each fide of a looſe conglo- 


3 2 | | merate 
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merate fabric, compoſed of little round kernels, doubt - 


. tel muciferous, having ſome of their looſer parts ex- 
_ tended on each ſide as low as the annular cartilage. In 
the cavity of the ventrieles, there are very many mu- 
cous ſinuſes. Laſtly, all the internal ſurface of the la- 
rynx is full of large mucous pores. All theſe glan- 
dules ſeparate a thin watery mucus, which yet bas a 
conſiderable degree of viſcidity, _ 
299. It may be aſked, If the thyreoide anda hk 
à like uſe, and is of the conglomerate kind, but 
ſoft and lobular, with many coverings, conſiderably 
large or broad in its extent, but of a more tender ſub. 
ſtance than the falival glands, feated upon the thy- 
reoide cartilage, and in part upon the cricoide carti- 
lage and windpipe, along their fore - part, ſo as to in- 
| compals the lateral horns and ſides of the thyreoides, 
ined to its companion, which is narrower, by an 


iſthmus, which is emarginated on the lower part, but 
aſcending upwards by a very thin proceſs before, in its 


middle part, as far as the os hyoides? This gland is 
full of a ſerous, yellowiſh, and ſomewhat viſcid hu- 
mour: but whether it emits the ſame into the wind- 
pipe or into the ceſophagus, is a queſtion; at leaſt 
there are no ducts certainly known to open into either 
of them. Whether or not the juices are altogether re- 


tained in this gland, and afterwards poured into the 
veins in a manner reſembling the fabric of the thy- 


mus, or whether it is of the conglobate kind, is uncer- 
tain, Vet that the uſe of this gland is very conſider- 
able, may appear from the largeneſs of the arteries 
which 3 it receives from the carotids and lower ſubcla- 
vians. | The veins thereof return their blood into the 
jugulars and fubclavians. It has a peculiar muſcle, 
not conſtantly to be found, ariſing from the edge of 
the os hyoides, and ſometimes from the lower margin 
to the left of the thyreoide cartilage, which deſcends 
without a fellow, ſpreading its tendinous fibres over 
the 22 Upon which alſo the b and 
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bent. 


300. The whole 3 is Sen from the os hy- 
oides by the ligaments proceeding towards the ſuperior 
horns of the thyreoide cartilage, and perfecting that car- 
tilage from the middle of its baſis to the conjunction of 
its plates. The ſame, together with the conjoined os 
hyoides, is capable of being raiſed conſiderably, at leaſt 
half an inch above its mean altitude. This is performed 
by the biventer muſcles, together with the geniohyoidei, 
Cr weary , ſtylogloſſi, ſtylohyoidei, ſtylopharyngei, thy- 
reopalatini, hyothyreoidei; all or ſome of which con- 
ſpire together in that action. In this elevation the glot- 
tis is preſſed together or made narrower, and the liga- 
ments beforementioned (295.) approach nearer toge- 
ther. But thus, by the aſſiſtance of the action of the 
arytznoide muſcles, together with the oblique and tranſ- 
verſe ones, the glottis may be accurately cluſed, fo as 
reſiſt with an incredible force the 8 8 0 of the whole 
atmoſphere, 

301. The ſame hit may be; in like manner, "0 
preſſed to about half an inch beneath its ordinary fitua- 
tion, by the ſternohyoidei, ſternothyreoidei, and cora- 
cohyoidei, as they are called; and, when theſe are in 
athon, alſo by the joint force of the anterior and poſte- 
rior cricothyreoidei. In this motion the arytænoide car- 
tilages depart from each other, and render the glottis 


wider, which is alſo drawn open laterally by the muſ- 


cles inſerted into the ſides of the arytænoide cartilages, 
together with the crico-arytznoidei poſtici and laterales, 
and thyreo- arytænoidei: theſe may alſo compreſs the 
ventricles of the larynx (297.) on-which they are incum- 
bent; the particular cartilages which make up the la- 
rynx can ſcarce be moved ſeparately. 

57 6p From the larynx the air comes into the mouth 
and noſtrils. By the mouth, we mean that large and 
regularly ſhaped cavity between the ſoft and hard pa- 
late, both concave in the middle, and lower down parted 
en *he —_ which lie under, and the lower 

| jaw. 


1% VOICE n SPEECH: Ca. XI, 


jaw. The noſtrils aſcend forwards above the ſoft pa- 
late; they are two broad cavities intercepted between 
the ſeptum medium, the oſſa cavernoſa, and various o- 
ther 5 pe are __— whove oy: wr Wem 
nous. 
303. „The tongue lies in the be of the: mouth; 
BS: x is a broad piece of fleſh eaſily changeable into any 


kind of figure, and thus readily moved without delay to 


every part of the mouth; moſt expeditiouſly directed 
into every ſituation, and made to affume any ſhape, by 
its own fleſhy fibres, and by the muſcles attached either 


to itſelf or to the os hyoides which is joined to it by 


many fleſhy fibres and membranes. In the fore-part 
theſe come from the geniogloſſi and geniohyoidei muſ- 
eles; backwards from the ſtylogloſſi, ſtylohyoidei, cera- 


togloſſi, baſiogloſſi, chondrogloſſi, and biventer; down- 


Wards, from the ſternohyoidei and ceratohyoidei; up- 
wards, from the ſtylogloſſi, ſtylohyoidei, from the bi 
1 agen and likewiſe from the mylohyoide. 


g . Hitherto we have given the anatomy. It re- 
| ming therefore, that we demonſtrate what action the 


air produces when it is driven by the foreſaid powers 
(269, 270.) from the lungs in exſpiration through the 
windpipe into the larynx, and from them urged out 


through the glottis into the mouth variouſly configured. 


The conſequences or effects of this are, voice, ſpeech, 
and ſinging. The voice, indeed, is only formed, when 
the air is expelled with ſo great a velocity through the 
contracted glottis, that it ſplits or makes a colliſion up- 
on the glottid ligaments, fo as to- put the larynx into a 
tremor, which tremor is returned and continued or in- 
creaſed by the elaſticity of thefe parts. Sound, there- 
fore, ariſes from the conjun& trembling of che liga- 
ments (295.) together with the cartilages of the larynx 
at one and the ſame time, which we then call the voice, 
and is of a peculiar kind or modulation in every ſingle 
_ elaſs'of animals, depending entirely upon the difference 
of the larynx and glottis. But when a trembling is not 


nn. the — air cauſes a whiſpe.. 
„ 305. The 
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- 205. The ſtrength of the voice is proportionable to 
the quantity of air blown out, together with the narrow- 
neſs of the glottis; and, therefore, a large pair of lungs 
eaſily dilatable, with an ample cartilaginous and elaſtic 
larynx and windpipe, and the free echo of the noſtrils, 
joined with a powerful exſpiration, all conduce to this 
effect. But acute and grave tones of the voice, we ob- | 
ſerve to ariſe; from various cauſes. The former proceeds 
from a tenſion and narrowneſs of the. glottis, and the = 
| 


latter from a relaxation and expanſion of it, For thus, 

in the former, a greater number of air-waves are ſplit 

in the ſame time upon the ligaments of the glottis, 

whence the tremors excited at the ſame time are more 

numerous; but when the glottis is dilated, the con- 1 

trary of all this follows. And from the greater tenſion 1 
of the ligaments, the tremors in like manner become 1 

more numerous from the ſame ſtroke. - Therefore, to 

produce an acute and ſhrill voice, the whole larynx is 

drawn upwards and forwards ; and ſo. much the more 

as the voice is required to be ſharper, infomuch that the 

head itſelf is inclined backwards, by which the powers 

of the muſcles elevating, the larynx are rendered more 

full and effectual. The truth of this is confirmed by? 
experience, by applying the fingers to the larynx when 

it forms an acute ſound; for then, to raiſe the voice an 

octave, you will eaſily perceive it to aſcend near half an 

inch. Alſo the ſame is evident from comparative ana- 

tomy, which demonſtrates the narroweſt glottis and the 

cloſeſt approximation of cartilages in ſinging birds, but 

an ample or broad glottis in hoarſe animals and ſuch as 

bellow or bleat. An inſtance of this we have in whiſt- 

ling, where the voice manifeſtly becomes more acute 

by a contraction or narrowneſs at the mouth: alſo in 

muſical inſtruments, in which a narrowneſs of the 

mouth or opening that expels the air, with a celerity of 

the wind blown out, are the cauſes of an acute or ſhrill 

tone. at a ene 50 mo. . | 

306. Gravity of the voice, on the contrary, follows 

from a depreſſion. of the larynx by the cauſes (301.) 3 

ef; | : TE, ready 
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ready deſcribed; to which add a broad glottis and a 
very ample larynx. This is evident to the touch of the 


finger applied to the larynx. when a perſon ſings, by 


- which the deſcent of it is manifeſtly perceived to be a- 
bout an inch for every octave: hence the voice of 


males is more grave; and hence the loweſt degrees of 


the voice degenerate into a muteneſs or whiſpering. 
307. Is the whole difference of tone owing to the 
length of the ligaments of the glottis, which is aug- 
miented when the ſcutiform cartilage is drawn forward, 
and the arytznoide ones backward? Is it according to 


this rule, that the moſt acute tones are produced, which 
ariſe from the ligaments being exceedingly ſtretched, 


and thus vibrating with great eelerity? This has been 
confirmed: by repeated experiments made by eminent 
men ; and ſome late anatomiſts have obſerved, that, 


when the chords or ligaments of the glottis are tenſe, 


the peculiar voice of every kind of animal is produced 
by blowing air into its larynx: that this voice was more 

acute as the hgaments were more tenſe, and more 
grave as they were ſlackened: that by ſhutting the 
whole ligament, the voice was ſuppreſſed ; by ſhutting 
the half, the voice was rendered an octave higher; by 
ſhutting a third part, a fifth higher, &c. 'There are not 
wanting, however, doubts concerning this new theory, 


- ariſing from the cartilaginous and bony ſtructure of the 


glottis of birds, which of conſequence: muſt be im- 
moveable, and not extenſible ; from the voice moſt cer- 
tainly becoming more acute, in whiſtling, from the mere 
contraction of the lips; from the example of women, 
in which the larynx is ſofter, but the voice more acute, 
than'in men ; from experiments which ſhow, that more 
acute ſounds are produced by bringing the ligaments 
of the glottis nearer into contact with each other; from 
the perfect want of machines, by which the ligaments 
can be ſtretched, and which may bring the ſeutiform 
cartilage forward from the annular one. But ſeeing it 
appears from experiments, that a tenſion of the liga- 
ments ſuffices for producing acute ſounds, without the 
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contraction of the glottis, we may believe that the dif- 
ferent tenſion of the glottis contributes more to the di- 
verſity of voice than the different diameter of it. 


308. Singing is when the voice, modulated through | 


various degrees of acuteneſs and gravity, is expelled 
through the larynx, while it is trembling and ſuſpended 


betwixt two contrary powers; and herein lies the prin- 


cipal difference betwixt the chanting of ſimple notes, 
and the expreflion of words. Hence it appears to be a 
laborious action, by reaſon of the continual contrac- 
tions of the muſcles, which keep the larynx at an equi- 
librium : and hence it is, that ſinging makes a perſon 
hot ; becauſe in acute tones the narrower glottis much 


retards the exſpiration, while at the ſame time a great 


deal of air is required to give ſtrength to the voice 
(305.); towards which, again, deep inſpirations are ne- 
ceſſary. Hence likewiſe. the windpipe is rendered very 
dry, from the quicker paſſage or current of air: to pre- 
vent which, a great deal of mucus is required; and 
therefore it is that there are ſuch numbers of mucous 
receptacles in the larynx, amongſt which I am firml 
of opinion the ventricles before. deſcribed (297.) ought 
to be numbered. 3 | | 


309. Speech is performed by the larynx at reſt, or 


held in the ſame place, in tones of voice differing but 


little in acuteneſs and gravity : but then the voice is 
variouſly changed or modulated by the organs of the 
mouth. Canorous ſpeech has a variation in the tone or 


cadence of the voice, together with a modulation of it 


by the organs of the mouth at the ſame time. | 
310. All ſpeech is reducible to the pronunciation: of 
letters, which differ in various nations ; but moſt of 


them are alike all the world over. Of theſe, ſome are 


called vozwels, which are made only by an expreſſion of 
the voice through the mouth, without any application 


of the tongue to certain parts of the mouth. But con- 


ſonants are formed by a colliſion of the tongue againſt 
certain parts of the mouth, lips, and teeth. But to be 
more particular in theſe matters is beſide our purpoſe, 

FORTS VU p 5 which 
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vhich will not permit us to expatiate upon the beautiful 
art of pronunciation. That art, as an extraordinary in- 
ſtance of mechanical knowledge, has ſo accurately de- 
termined all the corporeal cauſes concurring to each 
letter, that, by inſpection only, with the aſſiſtance of 
touch, letters pronounced are underſtood without hear- 
ing them, and the attentive perſon is thereby taught to 
imitate the ſame ſpeech by a like uſe of the organs. 


CHAP: XI. 
Of the BRAIN and NERVES. 


311. „ remaining actions of the human body 

we ſhall conſider according to the order by 
which they receive the blood. The coronary arteries 
we ſpoke of before, when we gave the hiſtory of the 
heart. Next to thoſe, the carotids paſs out from the 
312. The aorta, which comes out from the anterior 
part of the heart (i57.), in order to bend itſelf towards 
the vertebræ of the thorax, forms there a conſiderable 
arch, by which it is bent backward, and towards the 
left, in an angle that is round, but not very large. 
From the convexity of this arch, three conſiderable 
branches ariſe. + The firſt aſcends towards the right 
_ fide, and is immediately ſnbdivided into two large ar- 
teries, of which the lowermoſt goes on in the direction 
of its trunk, under the. denomination of the /ubclavian. 
The other aſcends according to the courſe of the wind- 
pipe to the head, and is called the right carotid. The 
left carotid ſprings next from the ſame arch, a little in- 
clined to the left fide; and the third, which is ſtill more 
inclined to that fide, is called the 4ſt ſubclavian, which 
is ſomething leſs than the right. About the origina- 
tion of theſe arteries, the next continuous margin of the 
Aorta is a little thicker and more protuberant. But va 

riations from this courſe are rarely obſerved. _ 
: : x 3 1 Jo 
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313. The carotid artery, ſurrounded with a great 
deal of denſe celluloſity, together with the jugular vein 
and nerve of the eighth pair, commonly aſcends as 
high as the upper part of the thyreoide cartilage, with- 
out ſending off any branches. There it divides into 
two trunks. The anterior, called the external carotid, 
which is rather larger and more in the direction of its 
trunk, ſends off a branch called the ſuperior thyreo:dea, 
alſo the inflected arteria lingualis, and then the /abralis ; 
and from the poſterior face of the carotid, the next ar- 
tery which ariſes is the pharyngea aſcendens, which, 
beſides the pharynx and muſcles of the moveable palate, 
ſends likewiſe a conſiderable branch in common with 
the nerve of the eighth pair through the foramen of the 
jugular vein to the dura mater, very near to the great 
' foramen of the occiput, at the baſis of the os petroſum, 
and which 1s divided at the cuneiform proceſs of the 
multiform bone. 
314. Again, from the edge of the external carotid, 
ſprings the occipital artery; which ſends branches not 
only to the muſcles which give it a name, but like- 
wiſe ſends a branch through a peculiar foramen of the 
dura mater in the angle which the os petroſum forms 
by departing from the mamillary proceſs, which artery 
is ſpread through the ſeat of the cerebellum; another 
branch paſſes over the atlas to the dura mater under or 
into the ſkull; and a third ſometimes goes through the 
foſſa jugularis to the dura mater. The next artery, which 
is the auricularis, goes to the back part of the ear, to 
the temple, and to the membrane of the tympanum. 
315. What remains of the external carotid artery, 
aſcends through the parotid gland, to which having 
given ſome branches, as well as to the face and eye- lids, 
it ſends out the temporalis, which is confiderable. The 
trunk of the carotid, being inclined, conceals itſelf be- 
hind the lower jaw, under the denomination of maxil- 
laris interna. | | 

316. In that place, it direQly ſends off a large trunk, 
which paſſes to the dura mater through a peculiar open- 
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ing of the broad and pterygoide wings, ſeated at the 
middle foſſa of the brain; from whence they are large- 
ly ſpread through the temples and forehead within the 
dura mater, as far as the falciform ſinus. Sometimes 
this artery is double, and often gives out a branch 
that is conſpicuous to the Jachrymal gland of the eye. 
In the ſame place, likewiſe, the maxillary artery enters 
the upper part of the nares, by a threefold trunk, where 
it is ſpent, after having given off the branches call. 
ed maxillares inferior 'and ſuperior to the teeth, with 
the infra orbitalis to part of the face and eye-lids, and 
the palatina to the bone of the palate, with ſmall 
branches to the dura mater, and others through the 
ſmaller pores of the great wings, with ſuch as accom- 
pany the third and ſecond branch of the fifth pair of 
nerves; and laſtly, together with the dura mater, filling 
up the lower orbital fiſſure. 

316. But the other poſterior trunk, commenty cal- 
led the internal carotid (313.), aſcends without a branch. 
This artery, having fi firlt made a conſiderable ſerpentine 
flexure, enters through a peculiar foramen in the os 
petroſum, where it is ſurrounded with a capſule from 
the dura mater, like that which comes out through all 
the openings of the ſkull: from thence it aſcends up- 
wards and inclined forwards, till, having penetrated in- 
to the cavity of, the ſkull; it riſes up inflected and in a 
curvature, according to the direction of the ſella equi- 
na, in the middle of which there is a cavernous or hol- 
low ſinus retarding the blood: from thence, having 
given ſmall branches to the fifth pair of nerves, it ſends 
others to the infundibulum and dura mater, with one 
larger to the eye; part whereof returns again through 
a pecuhar hole into the dura mater, which lies upon 
the middle of the orbit. This is the rete mirabile of 
beaſts, but not of man. 

317. But the trunk of this internal carotid paſſes o- 
ver the anterior part of the ſella equina; and being in- 
curvated backward, and received by the arachnoide 
A giving] branches to the pons and crura 5 the 
| rain, 
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brain, with a circle to the choroide plexus, and one that 
accompanies the optic nerve, it then divides into an an- 
terior and poſterior branch. The former, being con- 
joined with its fellow artery of the other fide by a 
ſhort inoſculating branch, which ſometimes ſprings 
from the trunk itſelf, is then incurvated backward and 
upward, according to the direction of the os calloſum, 
and ſpreads itſelf about the middle and hinder part of 
the brain ; where it ſometimes ſends branches to the 
falciform proceſs, and from the very origin of the third 
ventricle to the fornix and thalami. The latter, being 


conjoined by a ſmall inoſculating branch with the ver- 


tebral artery, unleſs that ariſes from the undivided trunk 
of the carotid artery, afterwards aſcends a long way up- 
on the ſide of the brain through the Sylvian foſſa; and 
the ſame ſends branches to the choroide plexus. All 
the branches of the carotid, contained within the ſkull, 
are made up of more thin, ſolid, and brittle membranes, 
than the other arteries of the body. 5 

318. But the vertebral artery, commonly ariſing from 
the ſubclavian of the ſame de, (though the left has 
been ſometimes ſeen to ſpring from the trunk of the 
- aorta,) paſſes on without giving branches, through a 
place of ſecurity, till it enters a foramen in the tranſ- 


verſe ,proceſs of the ſixth vertebra of the neck; after 


which, it continues with alternate flexures to aſcend 
through the oblique proceſſes of the other vertebræ of 
the neck ; from whence, at each interval, it ſends off 
imaller branches to the muſcles of the neck, and com- 
municates with the lower thyreoideal : other branches, 
again, ſomewhat larger, go from it backward, together 
with each of the nerves, to the pia mater of the ſpinal 
medulla ; but before, the branches are larger, though 
leſs numerous, to the ſame ſpinal medulla, and commu- 
nicate by an anaſtomoſis with its ſpinal artery anterior- 
ly. Laſtly, growing leſs about the ſecond vertebra, and 
being inflected with a large curvature round the tranſ- 
verſe proceſs of the firſt vertebra, it there ſends off con- 
hderable branches to two of the muſcles of the _ : 
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alſo ſmall branches it ſends off in its courſe through the 
great foramen of the occiput or ſkull to the dura mater, 
and the adjacent cavities that contain the cerebellum; 
after which, it goes on through the ſaid foramen into 
the cavity of the ſkull. There aſcending, according to 
the courſe of the medulla oblongata, the right trunk by 
degrees approaches nearer to the left, and is conjoined 
together with it (in an extraordinary manner, hardly to 
be found in other parts) into an artery called the ba/:- 
arts, which is ſuſpended in the pia mater all along under 
the pons Varolli. From the vertebral arteries, before 
they are conjoined together, or from the trunk produ- 
ced after the common manner, paſs out branches, which 
to the lower ſurface of the cerebellum, and are deep- 
ly inſerted under the fourth ventricle to the inner ſub- 
ſtance of the cerebellum. Theſe ſend off the ſpinal ar- 
teries. But there are ſome inſtances where they ariſe 
conjunctly from a ſingle trunk; or from the trunk in 
one fide, and a branch in the other. Then the baſilia- 
Tis, beſides branches to the medulla oblongata and 
crura of the brain, gives the other lower arteries of 
the cerebellum. Amongſt the foreſaid branches alſo 
ariſes an artery which accompanies the auditory nerve. 
Finally, the baſiliaris, at the forepart of the pons, di- 
vides into two branches. One of theſe goes to the up- 
per part of the cerebellum, to the fourth ventricle, to 
the crura of the medulla of the cerebellum, the nates, 
teſtes, and pineal gland: in place of this, alſo, there are 
two trunks. The other is divided to the loweſt part of 
the brain at its poſterior lobe, the choroide plexus, the 
plexus incumbent on the pineal gland, that gland itſelf, 
the thalami, corpora ſtriata, fornix, and whole anterior 
ventricle of the brain. 7 . 

319. From the foregoing hiſtory of the arteries be- 
longing to the brain, it appears, that a very great quan- 
tity of blood is in every pulſation ſent to this organ, in- 
ſomuch that it makes above a fixth part of the whole 
blood that goes throughout the body, and derived from 


trunks that are very near the heart, ſpringing from the 
Be 0 | | con- 
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convexity of the aorta. From hence it is probable, that 


the ſtrongeſt parts of the blood go to the head, and 


ſuch as are moſt retentive of motion. Is not this evi- 
deut from the effects of mercurials exerting themſelves 
almoſt in the head only; from the ſudden force and action 


of inebriating ſpirits upon the head; from the ſhort ſtu- 
por which camphor excites; from the heat, redneſs, 


and ſweat, which happen oftener in the face than other 
parts of the body; to which add, the more eaſy erup- 
ruption of volatile and contagious puſtules in the face? 
The well guarded paſſage of theſe great and important 
veſſels, in their aſcent to the head, defends them from 
any great injury. The frequent inoſculations of one 
trunk, with the other going to the head, as well as the 
frequent communications of their branches among 
themſelves, leſſen any danger that might enſue from ob- 
ſtruction. Hence, when the carotids are tied, the ani- 
mal neither dies, nor ſeems to be very uneaſy. The 
confiderable flexures of the vertebral and carotid artery 
ſerve to moderate the impulſe of the blood coming to 
the brain, ſince a great part of the velocity, which it re- 
ceives from the heart, is thus ſpent in changing the fi- 


gure of the inflections. To which add, that ſome au- 


thors do not improperly obſerve that the arteries here 
grow larger or ſomewhat wider. 

320. The wy of the brain deſervedly begins from 
its integuments. Such a tender part, fo neceſſary to life, 
we obſerve providently ſurrounded on all fides, firſt by 
a ſphere of bones, conſiſting of many diſtin& portions; 


by which means it is rendered extenſible, at the ſame 


time that it is effectually guarded againſt external preſ- 
ſure. To the internal ſurface of this bony ſphere, on 
all ſides, grows a very ſtrong membrane, compoſed of 


two plates ſufficiently diſtinct, which are firmly attached 


by an infinite number of ſmall veſſels, as by ſo many 
toot-ſtalks, to the whole ſurface of the ſaid bones, ſo as 


to be nowhere eaſily ſeparable in a healthy perſon ; 
_ theſe, being very thin and fmooth, adhere leſs firmly to 
the bones, but more ſtrongly to the ſutures, ſo called 
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from their figure, which join the bones of the ſkull one 


to another. In younger ſubjects, the adheſion of the 
dura mater to the ſkull is ſuch, that the ſeparation of 


it pulls off the fibres of the bones to which it is con- 


nected. In adults, many of the veſſels which it inſerts, 
being effaced, renders it more eaſily ſeparable: yet it 
is not without ſome force, even in thoſe, that the dura 
mater can be ſeparated from the ſkull. From the rup- 
ture of theſe veſſels, which enter the bones of the ſkull, 
appcar thoſe bloody drops which are obſervable after 
removing the cranium. Hence appears the vanity of 
all that has. been advanced concerning the motion of 
the dura mater. As to the motion which is remarked 
by the writers of obſervations upon wounds in this part; 
that, being preternatural, was the conſequence of the 
beating of the arteries, (in a part where the reſiſtance 
of the bone was now removed, while the reſt of the dura 
mater next to the ſkull ſuſtained the force of the heart 
without motion ;) or of the brain ſwelling during exſpira- 
tion. Alſo that part, which is properly the dura mater, 
has neither nerves, nor ſenſation or irritability. 
321. The outer plate of the dura mater, which ad- 
heres to the bones of the {kull, is to them inſtead 
of a perioſteum, and ſupplied with ſmall nerves and 
blood - veſſels coming through all the holes of the 
ſkull; from whence, and from its coheſion with the 
perioſtia of the head, ſpine, and whole body, it has 
received the name mater. The internal plate of the 
dura mater is, in moſt parts, continuous with the for- 
mer: but, in ſome ſubjects, it recedes a little from it, as 
in the great ſphenoidal wings; and at the ſides of the 
ſella equina, where a good deal of blood is poured be- 
twixt them; and they likewiſe recede thus upon the 
ſella equina itſelf : the ſame plate, having left the outer- 
moſt, adhering firmly to the bones of the ſkull, de- 
ſcends doubled together to form the falx, which ariſes 
firſt from behind the proceſſes criſtz-galli of the multi- 


form bone, afterwards from the criſta itſelf, and from 


the whole REG of the bones of the forehead the 
the 
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the parietals; and laſtly, it ariſes from the middle of the 
back part of the occipital bone, and, growing broader 
backwards, is interpoſed betwixt the hemiſpheres of the 
brain; the more remote part of it forward hangs over 


the corpus calloſum, and that which is next in the back- 


part is extenuated to an edge in the ſame place, That 
there are ſhining fibres in this part, diſperſed towards 
the longitudinal ſinus from the conjunction of the ten- 
torium, in the ſhape of branches and palm - twigs, is cer- 
tain; but it does not therefore follow, that they have 
any muſcular motion; and betwixt theſe fibres frequent- 
ly there is no membrane, only natural foramina are in- 
terpoſed. The falx is both joined to, and continued 
from, the middle tentorium, which is extended laterally. 
In the ſame manner, with ſome difference of ſituation, 
the ſaid falx ſends out a ſhort plate downward, which 
divides the cerebellum, together with the ſtrong tento- 
ria or lateral productions, which, ariſing from he cru- 


ciform protuberance of the occiput, are interpoſed tranſ- 


verſely betwixt the brain and cerebellum, extended as 


far as the limits of the os petroſum, and connected to 


the anterior clinoide proceſſes, leaving an oval aperture 
tor the medulla oblongata to deſcend freely. Theſe 
productions of the dura mater ſerve to prevent the parts 


of the brain from preſſing one another, in all ſituations 


and poſtures of the body; and they likewiſe hinder one 
part of the brain from bruiſing the other, by any ſhock 
or concuſſion. Hence it is, that in the more active 
quadrupeds, where a concuſſion is more likely to hap- 


pen, the brain and cerebellum are divided by a bony 


a r tition. „ es 
22. In the external ſurface of the pia mater, not 
far from the ſinus of the falx, are placed ſmall glandules, 
ſeated in the reticular texture of the hard membrane, 
partly looking towards the ſinus, to whoſe cavity they 
are oppoſed, in ſuch a manner, that ſome of them are 
contiguous to the hollow of the ſinus; others are ſo pla- 
ced at the inſertion of the larger veins into the pia ma- 
ter, that, together with the former, they make up a 
_ a X | con- 
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continued range or ſeries; ſome are alſo obſerved in 
the tentorium of the rerebelium, which are ſometimes 
ſoft, oval, and white, ſometimes red, hard, and in ap- 
pearance like wrinkles. But the vapour, which exhales 
from the ſurface of the pia mater, is not ſeparated by 
theſe glands: for it is every where exhaled, even into 
the ventricles, where there are none of thoſe 'glandules; 
and it plentifully tranſpires every where from the 
mouths of the leaſt arteries, as we ſee, by experience, 
when water or fiſh-glue are injeQed, which ſweat out 
through every point in the furtace of the dura mater. 
323. The next covering of the brain, which is more 
cloſe to it, and preſſes the whole ſurface of the brain, 
as that does the cavity of the ſkull, has been denomi- 
nated from its tenuity, arachnoides, i i. e. like a ſpider's 
web. This very thin or tender membrane, being pel- 
Iucid like water, every way ſurrounds the brain, whoſc 
Inequalities it climbs over, and according to its ex- 
treme thinneſs is pretty ſtrong, and ſurrounds the lar- 
ger veſſels in ſuch a manner that the ſaid veſſels ſeem 
to run betwixt the pia mater and arachnoides ; which 
laſt is, therefore, no part or lamella of the pia mater, 
from which it differs by ſituation, and is connected to 
it by a cellular texture after the manner of the ſpinal 
marrow, although it is reſolved into a cellular nature 
between the hemiſpheres of the brain. 
324. The third or innermoſt covering of the brain, 
which is ſoft and cellular, is properly the pia mater. 
This immediately inveſts the whole ſurface of the brain 
and ſpinal marrow on all ſides, is tender, and made up 
of a vaſt number of ſmall veſſels which are joined toge- 
ther by a cellular texture: but theſe veſſels it ſends into 
the brain in a regular order, like little roots. This de- 
ſcends betwixt every furrow and fiſſure of the brain and 
cerebellum, and even infinuates itſelf into the ſpinal 
medulla, and is the bond by which the little protube- 
rances of the brain are joined together. This, being re- 
ceived into the cavities of the brain, changes its fabric, 
fo as to' become ſoft and almoſt of a medullary confilt- 
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ence, more eſpecially when the ſubject that comes un- 


der the examination of the knife has lain dead ſome 
conſiderable time, yet then it is able enough to demon- 
ſtrate the veſſels themſelves in its fabric. 

32 5. The veins of the brain are not diſpoſed in the 


fame manner with thoſe in other parts of the body. 


For neither have they any valves, nor do they run to- 
gether in company with. the arteries, nor have their 
trunks the ſtruQure which is commonly obſerved in the 
other veins. The veins, therefore, which come out of 
the innermoſt cavities of the brain, thoſe which are 
ſpread upon the ſtriated bodies, the veins of the cho- 
riode plexus, with the lucid ſeptum and the anterior 
ventricles, are collected together into trunks which at 
laſt meet in one great vein, or often two, which, bein 


accompanied with many ſmall arteries of the choroide 


plexus, deſcends backward to the partition of the brain 
and cerebellum. In that place, it receives veins ariſing 
from the poiterior and lower part of the brain, and 
ſome of the cerebellum, from whence the blood paſſes 
into a ſinus, which is a kind of vein included in a re- 


duplication of the inner plate or membrane of the brain, 


into which the veins, to ſhorten their length, are gene- 
rally inſerted ; and this ſinuous vein generally deſcends 


to the greater ſinus on the left fide, though ſometimes 


it ends bifurcated, one branch on each ſide. This is 
called the fourth 1 NUS. 

326. The upper and ſuperficial veins of the brain are 
large, and ſpread in the windings with which the brain 


on all ſides abounds. With thoſe veins, through the 
whole ſurface of the brain, are inſerted other veins of 


the dura mater; and others, which enter by peculiar 
orifices into the falciform ſinus. From thence the veins, 
gradually collected together, paſs along, moſt of them 


forward, ſome few of them in a ſtraight direction, and 
others backwards; ; of which thoſe forward are the largeſt, 


and open themſelves, their extremities being obliquely 
cut off, into the long Falciform ſinus which is formed by 


the he right and left plate of the internal membrane of the 
2 X 2 dura 
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dura mater, which meet together below upon the upper 
part of the back of the falx. From thence it is of a trian- 
gular figure, convex in its upper ſide, beginning with 
a flender origin at the feat of the foramen cœcum, that 
is placed above the criſtagalli; from whence it aſcends 
and follows in the courſe of the falx, until that joins the 
tentorium : it is generally inclined to the right ſide, and 
takes the name of the igt tranſverſe finus, which then 


goes by a peculiar channel i in the occipital and tempo- 


ral bone, tranſverſely to its incurvation at the opening 
of the jugular vein; in which place being much enlar- 
ged, it receives the lower ſinus petroſus, together with 


the occipital ones, which are hereby diſcharged into the 


jugular vein. But the left tranſverſe ſinus reſembles 
the former; and is, like that, conveyed in a ſimilar 
courſe to the jugular vein, into which it is rather inſert- 
ted on the right fide, than continued as it were in a 
trunk. Into it the fourth finus (325.), together with 


the occipital one, uſually inſert themleſves. But there 


are ſome inſtances, where all theſe are diſpoſed in a dit- 
ferent manner, by an inſertion of the longitudinal into 


the left tranſverſe ſinus; and then the right tranſverſe 


finus receives the fourth and the occipital one. At o- 
ther times it is equally divided into two tranſverſe 
trunks; and ſometimes the middle ſinus joins the tranſ- 
verſe ones. The two finuſes allo have been found ſi- 
milar and parallel to each other. 

327. There is a ſlender and rounder ſinus, which 


runs along the lower and thicker margin of the falx, 


ſomewhat of an irregular figure, more reſembling a 
vein, receiving veins from the falx itſelf, and commu- 
nicating likewiſe with the upper ſinus ; it alſo receives 
veins from the adjacent hemiſpheres of the brain, and 
from the corpus calloſum. Where the tentorium joins 


with the fore-part of the falx, this is commonly there 


inſerted into the fourth ſinus. 


328. The /ower veins of the brain, which lie next 


to the baſis of the ſkull, are variouſly inſerted. - The 


foremoſt of them coming from the foſſa ſylviana, 8 
- lectec 
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lected together into ſome trunks, are inſerted into the 

cavernous ſinus, or triangular interval, that lies at the 

ſide of the ſella equina, betwixt the external and inter- 
| nal plate of the dura mater. Other veins, from the 
| pons itſelf, lead into the upper ſinus petroſus. O- 
2 ther poſterior veins, which come from the poſterior 
b lobes of the brain, are inſerted in great numbers in- 
| to the tranſverſe ſinus that is ſeated within the tento- 
rium. 
229. The upper veins of the cerebellum, meeting to- 
gether in large trunks, partly open themſelves into the 
fourth ſinus, and in part into the tranſverſe ſinus. The 


— * 


; lower veins, from the cerebellum and medulla oblonga- 
ta, inſert themſelves into the upper ſinus petroſus; the 
r latter alſo into the tranſverſe procel very near the place 
- where it goes out. 
1 330. There are many Gnuſes, beſides thoſe before- 
1 e The moſt anterior of them, which is com- 
monly e a circle, is larger behind than in its fore- part, 
- which is flenderer, and ſurrounds the pituitary glan- 
) dule betwixt the clinoide proceſſes, communicating with 
p 'the cavernous and with the lower petroſe ſinuſes; hke- 
. wiſe communicating betwixt thoſe proceſſes and the ca- 
e rotid artery, and again, by the way of the ſixth pair, 
with the upper petroſe ſinuſes behind the fifth nerve. 
There are ſome inſtances where this ſinus receives 
the ophthalmic vein; and ſometimes the tranfverſe, 
1 joining to the cavernous ſinus, ſupplies the place of 
, this circular ſinus, or clle 1 is preſent with it at the ſame 
a time. 
- 331. The upper petroſe ſinus is conveyed backwards 
$ in a cavity of the os petroſum, and takes its origin from 
d WU the extremity of the anterior ſulcus of the os petroſum, 
8 where it communicates with the cavernous finus, and 
e receives the inſertions of the veins of the dura mater, 


and ſometimes of the anterior veins of the brain itſelf, 


t mentioned before (328.); then it is inſerted into the 
e angle of the tte ſinus, where it begins to be 
|- Pent; ſometimes alſo it joins the inferior ſmus of the 
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os petroſum. Another vein, likewiſe deſcending by 
the os petroſum, is in like manner inſerted into the 

angle of the tranſverſe ſinus. The lower ſinus pe- 
troſus, which is larger, goes round the root of the 
bone of this name, and communicates with its fellow 
behind the clinoide proceſs; alſo twice it communicates 
with the cavernous ſinus, and with the upper finus, 
and is conjoined under the nerve of the fifth pair, 
being finally inſerted into the jugular foſſa or cavity, 
Moreover, it receives ſome veins of the dura mater 
from the baſis of the vertebræ. To the ſame outlet 

alſo the occipital finus leads on each fide, which being 
pretty large, goes round the margin of the foramen, 
till, arriving at the falx of the cerebellum (32 .), it is 
ſooner or later inſerted, together with its fellow, for 
the moſt part. into the fourth ſinus, and with that into 
the left tranſverſe one, or into the longitudinal ſinus it- 
ſelf, or laſtly by a divided extremity into each of the 
tranſverſe ſinuſes. This ſinus receives the lower and 
poſterior veins of the dura mater, and ſome others from 
the vertebræ. 
9 ze The anterior occipital FP nus is irregular or mul 
tifor, partly tranſverſe, and partly deſcending to the 
eat foramen, being variouſly conjoined with the lower 
petroſe ſinuſes: from whence it paſſes with the nerves 
of the ninth pair; and either communicates, through a 
peculiar foramen, by emiſſaries into the outer vertebral 
vein; or other branches, ' paſſing out below, open into 
the venous circles of the ſpinal medulla. - But the ca- 
vernous ſinus of the dura mater (425:), being ſurround- 
ed with a good deal of cellular-ſubſtance; receives, be- 
Tides the forementioned ſinus (329, 320.), large veins 
already deſcribed ; alſo the ophthalmic, and principal 
vein of the dura mater; and tranſmits them with pecu- 
har veins, together with the firſt and ſecond nerve, and 
third branch of the fifth pair, with a large artery of the 
dura mater (316.) and the internal carotid (416.): 4, 
fo it ſends out other emiſſaries through a foramen, 


which is not conſtant in the great wing, which form 
| in- 


Cr. XI. BRAIN ano NERVES. 


inoſculations with veins. placed on the outſide of the 
ſkull leading to the jugulars, and eſpecially with the 
largeſt pterygoidal plexus of veins belonging to the 
nole. In the ſame manner, the veins of the pericra- 
nium paſs through ſmall holes in the parietal bones into 
the longitudinal finus, as the occipital veins paſs thro? 
the maſtoide hole into the tranſverſe ſinus through the 
anterior channel of the occipital bone, and the external 
vertebral veins are inſerted into the jugular ſinus; and 
others of the anterior, occipital veins accompany the 
nerve of the ninth pair. Thus there are an infinite 
number of ways open to the blood; by which it may 
pals from the ſinuſes, wherein it is often collected in 
too great quantity, by various directions, according as 
the part is more lax, or has a greater declivity. Hence 
no violent ſymptoms follow upon tying either or both 
of the jugulars or other large veins. | | 
333. The great quantity of blood which goes to the 
brain, the greater impulſe with which it is ſent into the 


| carotid arteries (319.), and the immunity of this part 


from every kind of preſſure by a ſtrong bony fence, 
joined with the flower motion of the blood through the 
abdominal viſcera and lower extremities, alſo the perpe- 


tual exerciſe of the brain and ſenſes, do all determine a 


copious flux of blood to theſe parts, and ſome other cauſes 
ſerve to fill the head ſurpriſingly with blood. Hence it is 
that a redneſs of the face, a turgeſcence and ſparkling 
of the eyes, with a pain and pulſation or throbbing of 
the arteries in the head, are ſo frequently followed with 
a bleeding at the noſe, by violent exerciſes or motions 
of the body. - From hence, therefore, it is evident, 
that, if the veins were of a thin and round ſtructure in 
the brain, they would be unavoidably in greater danger 


of breaking, whereby apoplexies (to which, in their 


preſent ſtate, they are often liable) would be much 
more frequent. To avoid this, therefore, nature has 
given a different figure to the veins which carry out the 


dlood from the brain, by which they are more eaſily 
and largely dilatable, becauſe they make an unequal re- 
4 8 5 N ſiſtance; 
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ſiſtance: their texture is likewiſe very firm, and more 
difficultly broken, eſpecially in the larger ſinuſes, which 
perform the office of trunks; for as to the finuſes of 
the lefler ſort, they are either round, half cylindrical, 
or of an irregular figure. Beſides this, nature has 
guarded the ſinuſes by croſs-beams, internally made of 
ſtrong membranes, and detached from the right to the 
left fide within the ſinus, which, in greater diſtentions, 
they draw towards a more acute angle, which is ca. 
pable of a larger dilatation, ſtrengthening and guarding 
it from a rupture at the fame time, She has likewiſe, in 
theſe veins, provided numberleſs inoſculations, by which 
they open mutually one into another, and openly com- 
municate with the external veſſels of the head and with 
thoſe of the ſpinal medulla, by which means they arc 
capable of freeing themſelves more eaſily whenever 
they are overcharged with blood, (3 32.) 

34. It is by ſome queried, Whether a part of the 
arterial blood is not poured into the ſinuſes of the 
brain; and whether they have not a pulſation excited 
from that blood ? That they have no pulſation, is paſt 
doubt ; becauſe the dura mater every way adheres firm- 
ly to the ſkull, but much more firmly in thoſe parts 
which are the ſeats of the ſinuſes. Indeed they receive 
liquors injeted by the arteries ; but whether thoſc 
tranſude through the ſmall exhaling arterial veſſcls, or 
whether they firſt make a complete circle through the 
veins, as indeed is much more probable, we are not yet 
furniſhed with experiments enough to determine. 

333. Thus all the blood of the brain is finally con- 
veyed into the jugular veins, which are very dilatable, 
and for that reaſon guarded with valves to prevent a 
return of the venous blood from the right auricle, 
being at the ſame time ſurrounded with a good deal 
of cellular ſubſtance. For as to the blood which goes 
to the head by the vertebral veins, it is a very incon- 
ſiderable quantity; but the ample jugulars anſwer in 
ſuch a manner to the great upper vena cava in a di. 
rect courſe, that they afford the highway for the blood 

| | to 


one another, that the blood may return with the great- 
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to return back to the heart. The branches of theſe 
are commonly the ſame with thoſe of the brain; name- 
ly, the veins of the brain, and thoſe of the face. 
336, The external jugular is a cutaneous vein of the 
neck, which produces the temporal one, and is united 
with the internal jugular at the baſis of the lower jaw; 
and the ſame ſends a branch through the os maxillare 
into the tranſverſe ſinus. The internal vertebral empties 
felt through the tranſverſe proceſſes of the neck into 
the traniverſe ſinus as often as the canal belonging to 
it is opened. | OS 
337. The two lateral ſinuſes of the ſpinal marrow 
run along its whole length, are joined to each ver- 
tebra by a ſemicircular arch, and at laſt are united with 
the jugular and occipital ſinuſes: they ſend branches, 
however, to the ſpinal marrow, joined with the ante- 
rior and poſterior ſpinal vein. | 
338. The veins form innumerable anaſtomoſes with 


elt eaſe from the head, of which the repletion is very 
dangerous. The brain is alſo. more eaſily evacuated 
in the time of inſpiration, and ſubſides during that 
period when the ſkull is opened, but ſwells. during 
the time of exſpiration. Hence, blowing the noſe, 
ſneezing, and coughing, are dangerous to thoſe whoſe 
brain is ſwelled by retained blood. 

339. Whether or not there are lymphatic veſſels to 
be ſeen in the brain, is by ſome quettzoned. Indeed, 
we read deſcriptions of them in the pia mater, and in 
the larger choroidal plexus z but, for my own part, 
| have never been able to ſee them, and poſſibly. there 
are none to be ſeen, ſince there are no conglobate 
glands in the brain, which are always near at hand 
wherever any of theſe veſſels are to be found. As for 
the various accounts which are given of the pituitary 
glandule, of the infundibulum, and of the ducts which 
lead from thence into the veins of the head, abſorbing 
and tranſmitting a water from the ventricles of the 
brain, they are not ſupported by anatomical experi- 
"i Y ments: 
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ments: which make it more probable, that the vapour 
which is ſecreted into the ventricles of a healthy perſon 
is, in like proportion, abſorbed again by the inhaling 
veins; or, if any part abounds, that it deſcends through 
the bottom of the ventricles to rhe baſis of the ſkull, 
and from thence into the looſe cavity of the ſpinal me- 
dulla. That this is the caſe, appears from palſies which 
enſue on one ſide of the body after apoplexies ; and 
from the bifid ſpines or watery tumours in the lower 
part of the ſpinal medulla, following in thoſe who have 
an hydrocephalus. : | 
o. It now remains for us to ſpeak of the encepha- 
lon itſelf, But many are the parts included under this 
general denomination. By the brain, properly fo call 
ed, we underſtand that upper and ſoft viſcus which is 
contained in the ſkull, and which is lodged by itſelf in 
its fore-part; but backward it is incumbent over ano- 
ther conſiderable part, called the cerebellum, which lies 
in the poſterior and lower cavities of the occipital bone, 
under the membranous tentorium, which parts it from 
the brain. Its lower, middle, and white portion, de- 
ſcending before the cerebellum, is in part called the pon, 
and in part the medulla oblongata. | 
341. The figure of the brain reſembles that of half 
an egg, which is deeply divided longitudinally, but not 
cut through above half way, into hemiſpheres reſem- 
bling the fourth part of an egg. Both the upper and 
lower ſurfaces are full of many gyri or convolutions, 
which pretty deeply cut or divide the brain with round 
| ends or angles into undulated portions. But the largeſt 
is that which aſcends on both fides outwards from the 
ſides of the ſella turcica, and divides the hemiſphere 
into two lobes. Upon the ſurface of the ſaid lobules 
or portions lies the cortex, extremely ſoft, and inclined 
from a yellow or red to a grey or aſh colour, being the 
moſt tender of all parts in the human body: this in- 
Wardly is filled with the medulla, which is almoſt per- 
fectly white, but redder in the fetus; in many places, it 
18 perforated by red arteries, which are more * 
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and perpendicular, or ſtraight, than in other parts. 
This medulla is more ſolid and more capable of ſu- 
ſtaining its figure, notwithſtanding it is very ſoft, and 
abounds in a greater quantity than that of the cortex. 
The greater poſterior branch of the carotid artery 
677 firſt divides the right and afterwards the left 
iſphere of the brain into an anterior lobe, which 

is the larger; and a poſterior lobe, which is the leſs. 
342. The fabric of the cortex has been a long time 
controverted; but it is now ſufficiently evident, from 
anatomical injections, that much the greater part of 
it conſiſts of mere veſſels, which are every way in- 
ſerted from the ſmall branches of the pia mater, de- 
tached like little roots into the cortical ſubſtance, and 
conveying a juice much thinner than blood in their 
natural ſtate, although in ſome diſeaſes, and by ſtran- 
gling, they often receive even the red parts of the 
blood, more eſpecially in brutes and birds. The re- 
maining part of the cortex, which is not filled by any 


injection, is probably either an aſſemblage of veins, or 


of yet more tender veſſels; for no other diſſimilar parts are 


apparent in the cortex, whilſt it is in an entire or natu- 


ral ſtate; from whence one may conjecture ſome part 
of it to be tubular, and the other part ſolid. As to 
glandules making the fabric of the brain, that notion 
has been diſcarded by univerſal conſent; nor indeed 
has there been any other opinion received with leſs pro- 
bability than this, 

343. In order to gain a knowledge of the nature of 
medulla, we are to conſider the anatomical ſtructure 


of this part of the human brain, compared with the 


brains of brute animals and fiſh. Therefore this part 
of the brain, which follows immediately under the 
outer gyri or convolutions of the cortex, is of a white 
colour, and becomes gradually broader and more a- 
bundant ; ſo that, at length, it makes vp the whole 
oval ſection of the brain, except only the gyri in the 
lurface, which makes the cortex. In this part, the 
two hemiſpheres of the brain, as before obſerved, are 

T | divided 
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divided but half way through; which hemiſpheres here 
continue their coheſion with the medulla in the mid- 
dle. That part of the medulla which is extended un- 
der the falciform proceſs, but at ſome diſtance from it, 
is called corpus callaſum; in the ſurface of which run 
two parallel white ſtripes, formed by the pulſation of the 
arteries: theſe ſtripes diverging forwards, and termi— 
nated at the place where they mingle together in the 
fore-part, are thence divided backwards. But the an- 
terior extremity of this callous body is loft in the ſub- 
ſtance of the crura, coming from the anterior lobes of 
the brain: the poſterior, which is broader, with a 
ſhorter curvature in the ſhape of a nail, is brought in- 
wards; and the other column deſcends into the interior 
horn of the ventricle, whence it is continued along with 
the longer one into the hippocampus. Moreover, the 
whole ſurface of this callous body is ſtreaked with tran. 
verſe fibres, which are continued, but extenuated, into 
the next adjacent medulla of the brain itſelf, Even the 
interior ſubſtance of this body is of a ſtriated nature, 
and its lower ſurface has its ſuture and fibres tranſverſe, 
3344. As to the remaining parts of the brain, a ſcru- 
tiny is more difficult to be made into them: for the 
brain is not a ſolid body, but begins to be hollow in- 
ternally from the lower part of its medulla, which is 

incumbent upon the multiform bone, at which place 
the greater crus of the brain paſſes out from it; and 
in this cavity the medulla is only covered with the pia 
mater, which aſcends backward,” and then turning 
continues its courſe forward and upward. Next, the 
brain divides itſelf near the poſterior extremity of it; 
_ callous body; and, at the fame time, ſends one of its 
ſhorter poſterior portions into the poſterior lobe of the 

brain, turning its extremity inward: But the anterior por- 

tion is continued a long way by the fide of the callous bo- 

dy, parallel tothe horizon; and turning its horn outward, 

which there grows broader, it is terminated in the anterior 
lobe of the brain. This cavity, of which there is one 
in each hemiſphere of the brain, is called its triangular 
Ni | | —— 
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or anterior ventricle; and it is naturally filled with a 
vapour, which is frequently condenſed into water or 
jelly. | | 15 

729 5. This cavity is full, without any intermediate 
ſpace, by the cloſe meeting together of the ſides of the 
upper and lower medulla. The lower ſide or pavement 
of this part is variouſly figured, In its forepart, it forms 
a horn; below which there 1s a riſing moderately con- 
vex, and of conſiderable length, diverging backwards, 
covered with a membrane that is extremely vaſcular ; 
and, being outwardly of an aſh or grey colour, is called 


the corpora ſtriata ; becauſe inwardly. they exhibit to 


the view, together with much cortex, alternate white 
oval ſtreaks, parallel to one another, longer on the 
back part; beſides, as it were, leſſer medullary ſpots 
and mice. More inwardly and backward, there are 
two other ſimilar eminences, more of an egg-like 
ſhape, towards the third ventricle and other parts, 
moſtly cinereous on the outſide, obſcurely ſtriated, 
and ſo incumbent together, that they frequently co- 
here on the upper parr, where they are confounded 


with the cortex: and theſe, continuing their courſe 


through the horn of each anterior ventricle, deſcend to 
the baſis of the ſkull, and there generate the optic 
nerves, of which they are called the Fhalami. Betwixt 
the ſaid ſtriated bodies and thoſe thalami, lies an inter- 
mediate, parallel, white, and ſtreaked medullary por- 
tion, called the double ſemicircular centre, produced 
from the anterior commurture, and frequently from the 
crura of the fornix ; but eſpecially from the medulla it- 
ſelf, before the thalami of the brain. This commixture 
is broad, ſtrong, and joins together the anterior part of 
the brain before the thalami. The double centre, 
which is broadeſt behind, ariſes with many fibres, from 
the junction of the foot of the hippocampus' with the 
medulla of the brain. But the corpora ſtriata, with the 
thalami, conſtitute the medullary crura of the brain; 
which, in the baſis of the cerebrum, lie over the me- 
dulla of the cerebejlum, and are joined together at the 

extremity 
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166 BRAIN AvD NERVES. Cnae, XI. 
extremity of the bridge above-mentioned. At the 
place where they approach neareſt to one another, each 
ſends out an hemiſpherical mamillary eminence. The 


fibres of the medulla of the brain itſelf, mixed together 
with the medulla of the cerebellum, deſcend into the 


medulla oblongata; and, being then collected into a 


bundle, they go to the corpora pyramidalia. ; 
346. It is to be obſerved, that the corpus calloſum me- 
dium projects or riſes up in the common axis or middle 
of thoſe ventricles. Behind, this body lies contiguous and 
incumbent on the fornix ; but, before, there are two ſi- 
milar medullary partitions, which deſcend from this body 
the whole length of the corpora ſtriata; and this part, 
which in its middle includes an anonymous cavity, goes 
under the name of /eptum pellucidum. This ſeptum is con- 
tinued to the fornix ; that is to ſay, the four-horned me- 
_ dullary tracts, which take their anterior origin from the 
medulla of the brain, and ſometimes the mamillary pro- 
tuberances, and the commixture which we have mention- 
ed; and behind that, particularly under the thalami, and 
often from the double centre and crooked line of the tha- 
lami. This fornix is incumbent upon an interval of the 
ſtriated bodies, and upon another interval of the thala- 
mi: from whence it degenerates partly into a broad 
thin fimbriaz and partly into another tubercle, which is 
evidently continuous with the fornix and callous body 
of an half cylindrical figure, and furniſhed with an ap- 
polite fmbria. Theſe defcend into the lower anterior 
horns of the ventricles; and at laſt terminate outwards 
by a fort of convex ſuicated end, imprinted by the gyri 
of the brain, and terminated by a foot, having as it 


were four furrows ; whence the name of hippocampus, 


which externally are covered by exceeding thin medul- 
lary plates, but are inwardly of a cortical ſubſtance, At 
the beginning of the diviſion of the foot of the hippo- 
campus, the tænia ends in two white ſtriæ, a long and 
a ſhort one, inſerted into this foot and into the brain, or 
one inſerted into the inmoſt part of the unguis. like 
protuberance is continued in the poſterior hom + 446 
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ventricle, crooked inwards at its extremity like the claw 
of a bird, to which a continuous column occupies the 
hinder part of the baſis of the horn of the deſcending 
ventricle, which is continued with the corpus calloſum. 
Betwixt the departing poſterior crura of the fornix, the 
medullary portion, which is behind the middle plexus 
of the ventricles, and painted with tranſverſe and pal- 
mated ſtreaks, is called the pſalterium or harp: 

347. Within the anterior or lower part of each of the 
ventricles, begins the vaſcular plexus, called choroides, 
included in the pia mater only, it lying naked in the 
reſt of the cavity of the ſkull, made up of a great many 
ſmall arteries (317, 318.), together with little veins ori- 
ginating from the larger trunk (325.); all which nu- 
merous veſſels, joined together by the pia mater, re- 
ſemble a curtain variouſly folded. With theſe are in- 
termixed many ſmall pellucid glandules of a round fi- 
gure, reſembling hydatids. It aſcends from the baſis 
of the brain, through the deſcending horn of the ven- 
tricle, and thus is dilated as it goes upward ; but, thence, 
becoming narrower, it goes on with the optic thala- 
mus, to the poſterior extremity of the ſeptum lucidum. 
When thoſe plexuſes have reached the anterior extre- 
mity of the thalami, being afterwards reffected and u- 
nited together into one very large vaſcular plexus, they 
gradually deſcend through the crevice of the third ven- 
tricle as far as the pineal glandule, and then are conti- 
nued into the pia mater of the poſterior lobes of the 
brain. From this plexus, doubtleſs, proceeds the inter- 
nal warmth of the brain, with its exhalation and inha- 
lation. But the choroidal plexuſes become very broad 
where the anterior ventricles of the brain begin to de- 
ſcend; and thence, contracting gradually downward, 
they project their extremities to the ends of the anterior 
ventricles, covered only with the pia mater. 

348. Betwixt the thalami, applied one to the other 
almoſt with a plain ſurface, there is a natural fiſſure ter- 
minating the crura of the brain, which meet together 
un the baſis of the ſkull ; and this is called the third _ 

No IT | 5 tricle. 
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tricle. It leads by a declivity, like a funnel, forward 
into a concave column; which, though hollow in brutes, 
is yet evidently leſs tubular in man, and connected to 
the: Pituitary glandule. 

349+ This is compreſſed on both * na of un- 
certain ſtructure; - in the anterior part almoſt round, and 
of a reddiſh colour; the poſterior part leſs, cinercous, 
broad tranſverſely, covered with the pia mater of the 
brain: it lies upon the proper impreſſion of the ſclla 
turcica, and ſeems to be A kind of appe endix to the 
binn ; 

350. Backward, the ag are conjoined inthe 
in the bottom of the ventricle, by a medullary faſcia, or 
poſterior commixture, and by: a ſmaller tranſverſe chord; 
from which a crooked white ſtreak gocs out on both 
ſides in the upper part, which loſes ittelf in the double 
centre, in the anterior commixture, and ſometimes in 
the crus of the fornix. On the fore and upper part, 
the thalami ſpring out of a protuberance, which is form- 
ed by the Ny "TO lying between the two tha- 
lami. 

351. This little eminence na the upper trian. 
gular cavity of the third ventricle, filled up with the for- 
nix in ſuch a manner, from the inferior calamus ſcrip- 
torius, that the cavity is continued both from the ante- 
rior and poſterior extremity of the third ventricle, from 
the top to the bottom. But even the anterior com- 
mixture is a medullary ſtreak which unites the thalami 
before the anterior crura of the fornix. 

352. Again, behind the thalami, thoſe tranſverſe f. 
gured eminences of the medulla meet together, which 
conjoin the medulla of the right and leſt poſterior lobes 
of the brain. In this part, backward, are cut out four 
oval eminences, which are outwardly aller called the 
nates and teſtes, and which are of a ſubſtance inwardly 
cortical, but outwardly medullary. Upon theſe is ſeated 


a cortical glandule, ſomewhat oval and conical, ſpread 


with many ſmall veſſels, into which the choroide plexus 


here OL: this is the pineal glandule fo " 
cele· 
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celebrated, and ſo frequently diſeaſed, and joined to the 
brain by ſmall foot- ſtalks ſent into the linea alba thro? 
the thalami in their paſſage forwards. Between this 
eminence, on which theſe four protuberances are cut 
out, and the crura of the oblong medulla, paſſes a groove 
or channel in the ſame direction from the third to the 
fourth ventricle, maniteſtly open, reſembling an aque- 

353. The whole medulla of the brain is, in its lower 
part or baſis, collected together into two very thick 
comprefſed columns, diſtinguithed in their ſurface by a 
line running according to their length ; which have in- 
ternally a cortical ſubſtance, and are the crura of the 
brain. Theſe, meeting together backwards, are cover- 
ed by the ſubjacent crura of the cerebellum, and are 
inſerted by apparent ſtrata of fibres into the pyramidal 
bodies of the medulla oblongata; and with the other 
deeper fibres, which ſeparate the inner tranſverſe fibres 
that come from the cerebellum: from the preceding, 
meet together with the medulla cerebelli to make up 
the beginning of the medulla oblongata. 

354. The cerebellum, as it is leſs, ſo it is more ſimple 
than the brain. It has two lobes, but no where deeply 
parted, united above and below in their centre to a ring 
of the ſame fabric with itſelf, called the vermis, at the ſide 
of which there is a ſmooth eminence of the ſame na- 
ture with the cerebellum itſelf. This part of the ence- 
phalon contains a great deal of the cortex, with a leſs 
proportion of medullary ſubſtance. And here, like- 
wiſe, the cortex is placed in the circumference, but 
marked with gyri or convolutions, which are rather pa- 
rallel to each other, ſo as to form circles. Thus the 
ſmall lobules or portions are diſtinguiſhed, but not deep- 
ly, and afterwards ſend out each of them their medulla ; = 
which. is, by degrees, ſo collected together in rays or 11 
branches, meeting in one trunk, that the whole re- 4060 
ſembles the figure of little trees. This medulla, col- 1 
lected together into the large crura of the cerebellum, {Wl 
and marked in the inner part with ſerrated cortical lines, MI 
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" interwoven with one another, hath a threefold termina- 
tion. One part aſcends towards the baſis of the nates, 
where it joins with the medulla of the brain under the 
teſtes ; but the right and left parts of it are joined to 
each other by a tranſverſe medullary ſtria behind the 
nates. From this, ſome diſtin& fibres afcend outwards, 
and join themſelves to the tranſverſe ones of the bridge, 
Between theſe firſt proceſſes of the cerebellum, is 
ſtretched a medullary lamina, behind the fourth ven- 
tricle, ſending forth fibres beyond the procefs. Ano- 
ther portion deſcends into the fpinal medulla, and ter- 
minates in peculiar nail- like protuberances, which are 
both anonymous, and have other cortical portions near 
them. A third portion, which is larger, and ſituated 
in the middle, goes tranſverſely downward under the 
crura of the brain, which it embraces; and by twice 
intermixing alternately with their tranſverſe medullary 
fibres (352.), it is in a great meaſure confounded toge- 
ther with them. A . 
355. Thus is produced from the erura of the brain 
deſcending above thoſe of the cerebellum, and from 
the medulla of the cerebellum tranſverfely ſurrounding 
that of the cerebrum, the pons, at firſt almoſt oval, 
but more blunted on both ſides, depreſſed in the mid- 
dle, and inſcribed on all ſides with tranſverfe fibres. 
Then the medulla oblongata, continuous to the pons, 
is internally variegated and ſtreaked with a ſubſtance 
hke the cortex, and deſcends of a conical ſhape, in- 
clined to the great foramen in the occiput. This me- 
dulla has two pair of tubercles before the pons ; the 
outermoſt of the figure of an olive, and the innermoſt 
ok a pyramidal ſhape, for they lefſen downward like 
a cone; and theſe are immediately divided by a ſulcus, 
through which the pia mater enters. But betwixt that 
medulla and the worm-like procefs of the cerebellum, 
is formed a cavity, limited by the four leffer proceſſes, 
which as they aſcend or deſcend is at firſt narrower 
but above the tubereles (354.) it grows broader, and 
is of a rhomboidal figure: it is called the [forth r. 
| | fricle, 
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tricle. It is ſhut in its back- part by the valvula magna, 
or a medullary velum, uniting the proceſſes going from 
the cerebellum to the nates and vermis, and tranſverſe 
ſtria lying under the teſtes, and fhutting the ventricle 
behind, (3 54.) This ventricle has a moderately large 
ſulcus or furrow, having ſwelled lips on each fide inſeri- 
bed on the medulla oblongata, and anſwering to the 
canal that is covered by the nates and teſtes, called the 
aquedudt (348.) In this laſt ventricle, as well as in the 
foregoing, is lodged the plexus choroides, only leſs in 
bulk, together with an upper ſulcus called calamus. 
Each of theſe ſulci is continued down along the me- 
dulla ſpinalis, both in its anterior and poſterior fide ; 
more evidently in the former, but leſs fo in the latter. 
Tranſverſe fibres are detached in its upper part from 
the right to the left ſide, both of the medulla oblonga- 
ta and ſpinalis. But two or three of the tranſverſe 
ſtreaks that ariſe from the eminences which intercept 
a ſulcus, are inſerted into the ſoft part of the acouſtic 
nerve; others go to the eighth pair, and others of the 
lame kind aſcend to the crus of the cerebellum. L 

356. All the medulla of the brain and cerebellum 
goes out from the ſkull, through particular openings 
towards certain parts to which it is deſtined. The 
ſmaller bundles of this medulla we call zerves ; but 
the larger, deſcending through the ſpine, we call the 
medulla ſpinalis, which is a continuation of that called 
oblongata (35 5.) But the nerves, which are bundles 
of the medulla, and very ſoft in their origin, are com- 
poſed of ſtraight parallel fibres in diſtin& threads. 
Theſe nervous cords, after they have gone forward 
ſome length, covered with the firm pia mater of a red- 
diſh colour, are afterwards united into a more tough or 
permanent ſtring; and then, conjoined, divided, and 
in the neighbourhood of others like themſelves, they 
haſten through a cellular texture to their proper open- 
ing in the dura mater, and thence run down through 
the intervals of the channels formed by that mem- 
brane, till they meet with an opening in the ſkull, out 
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of which they paſs through the membranous funnel of 
the dura mater. The nerve, having arrived without 
the ſkull, is commonly ſurrounded by the dura mater, 
ſo as to become very ſolid and firm. Thus it is in the 
optic nerve, in the fifth pair, and in others; but in 
ſome again there does not appear to be any dura mater 
ſurrounding the nerve, as in the olfactory nerves, in 
the foft portion of the auditory nerve, and the interco- 
ſtal. The nerves now deſcend naked or leſs fenced 
betwixt the muſcles, detaching their cords or threads 
of which they are compoſed, and are ſtill made up of 
the medulla covered by the pia mater. Many ſmall 
threads of this kind are joined together into larger, 
by the union of the cellular ſubſtance that ſurround; 
them, through which run many ſmall arteries and veins 
intermixed ; and fometimes fat it{clf is therein lodged, 
But in general the outer covering, common to the 
whole nervous bundle, is either derived from the dura 


mater, or at leaſt is a hard plate of the cellular ſub - 


ſtance, wherein all the ſmaller threads are contained 
and united into one nerve, often reſembling a true 
membrane. | } G56 1 — 5 30, 
7 3575 It is common to all the ner ves of the head to ariſe 
and paſs out from the lower part of the medulla of the 
brain or cerebellum. The ofactory nerve ariſes with lateral 
fibres from the interval betwixt the anterior lobe of the 
brain, but with direct fibres from the medulla of the 
anterior lobe itfelf. A great part of the optic ner 
ſprings from the thalami (345.), but fome part likewile 
from the erus of the brain, while the nerves decuſſate 
through its ſubſtance. The third ariſes from the lowelt 
erus of the medulla of the brain behind the mammillary 
bodies. The fourth, which is either fimple or trific, 
ſends a proceſs from the ſide of the cerebellum to the 
teſtes. The fifth ariſes . plainly from the peduncles ot 
the cerebellum itſelf. The ſixth out of a ſulcus (354:), 
deep from the bottom of the pons betwixt that and the 
medulla oblongata. The ſeventh ariſes with one part 
ſoſter from the medulla oblongata, and by two tranſ- 
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another part harder from that portion of the crus of the 
cerebellum which lies next the pons. The eighth nerve 
ariſes from the interval betwixt the olivary and pyrami- 
dal bodies or protuberances ; and, according to the 
obſervation of other eminent anatomiſts, from the 
fourth ventricle likewiſe. The ninth ariſes from the 
corpora olivaria and pyramidalia, The tenth, by rea- 
ſon of its double root, is reckoned a nerve of the neck, 
going out with an arch, in company with the upper 
and lower adjacent nerve. There is, therefore, no 
nervous branch that ariſes properly from the cerebel- 
Jum, unleſs it be the fifth; for the anterior nerves, the 
olfactories, optics, and third nerve, come from the 
brain only; and all the reſt from thoſe parts where the 
medulla, both of the brain and cerebellum, are con- 
joined together. 

358. The ppinal edule is a kind of very ſoft me- 


down from the medulla oblongata, as low as the ſecond 
vertebrz of the loins. In the neck its anterior and po- 
ſterior ſides are flat, laterally convex, but in the back 


% 


the head; from thence it is ſmaller in the top of the neck; 
in the lower part it is larger; but ſmaller again through 


conical part of it; and laſtly it ends in tubercles. The 
pia mater is a proper integument to this part as well as 
to the brain, ſince it enters the foremoſt fiſſure deep- 
ly, and divides the medulla almoſt into two. The cor- 
tical ſubſtance which lies within it is obſcure. It has 
its anterior artery produced in the ſkull, from the 
branches of the vertebrals. This artery is retrograde, 
and deftends through the whole length of the pia ma- 
ter, perpetually making alternate ſinuous flexures, which 
form inoſculations about many but not all of the 
nerves, with branches of the ' vertebral, intercoſta], 
lumbar, and ſacrolumbar arteries ; till at laſt, being 
3 with a peculiar coat from the pia mater, it 
goes 
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verſe ſtriæ, from the fourth ventricle itſelf; and with 


dullary rope or appendix to the encephalon, continued 


it is four-ſquare. It is largeſt where it goes out from 


almoſt the whole back ; thicker in the lower, oval, and 
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goes out and diſappears at the coccyx. In like man- 
ner the two poſterior arteries, which are leſs, ariſe and 
are diſtributed from the lower arteries of the cerebel. 
lum, and are more ſerpentine, and frequently inoſcu- 
lated among themſelves. The ſpinal veins deſcend, to- 
gether with the arteries, from the brain itſelf, ſending 
out branches in like manner on each fide, which ac- 
company the nerves like ſo many circular ſinuſes, fixed 
In the dura mater, and correſponding to the number 
of the vertebre, all which ſo communicate one with 
another, that each has on all ſides a direct conſent 
both with the uppermoſt and lowermoſt; and, after 
having ſent out branches that join the vertebral, inter- 
coſtal, and lumbal veins, they unite with thoſe of the 
facrum. The uppermoſt of theſe ſinuſes inoſculates 
with the anterior occipital ſinuſes (332.) 
359. But there is another covering, not ſpread with 
any veſſels, which ſurrounds the ſpinal medulla looſcly 
and at a diſtance, and is pretty firm, of a watery clear- 
neſs, called arachnoides; and which being longer than 
the pia mater, is extended to the bottom of the os ſa- 
crum, where the nerves, only deſcending from the 
medulla, are collected by it into a faſciculus. But in 
what manner it goes out, together with the nerves, has 
not been hitherto deſcribed. Between that membrane 
and the dura mater there exhales a vapour, which is 
frequently condenſed into a reddiſh water, and produces 

a true drop. 

360. Laſtiy, the dit ba belonging to the ſpinal 
medulla, and continued from that of the cerebellum, ſur- 
rounding the arachnoides, and from thence deſcending 
to the bottom of the os ſacrum, being larger at its begin- 
ning, at the bottom of the neck, and at the. loins, 
but ſlenderer in the back, and being connected ulti- 
mately by many ligaments to the os ſacrum, it at laſt 
diſappears in a flender cone. As the nerves paſs out 
through this membrane, it gives them an external co- 
vering; and directly thickens or ſwells with them into 


2 genglion, c or hard, oval, reddiſh- coloured knot. es 
N this 


. . , ⅛‚ꝙ 8 


Chap. XI. BRAIN AN P NERVES. 175 
this hard covering of the dura mater internally adheres 
a ligament denticulated at the interval of each of the 


\ nerves, which ariſes from the ſkull near the courſe or 


paſſage of the ninth pair of nerves, tying the arach- 


noides to the dura mater by triangular productions in 


each of the intervals of the nerves, and betwixt the 
anterior and poſterior bundles of the fpinal nerves down 
to the bottom, and twelfth vertebra of the back. Ex- 


ternally there is a ſort of fat ſurrounds the dura ma- 


ter, and alſo lines internally the covering of the verte- 
brz of the ſpine, which by this means are ſo adapted 
like a tube to the medulla ſpinalis, that the latter is 
not liable to be compreſſed by the bending of it in any 
oſition. | 

261. The fibres of the ſpinal medulla, in dropſical 
ſubjects and in brute animals, appear very diſtinct. 
Theſe medullary fibres go out from the whole anterior 
and poſterior ſides of this long appendix; after which, 
the anterior cords are commonly wrapt up in the pia 
mater, in which they converge together like rays into 


a larger faſciculus; to which alſo join ſimilar threads in 


another bundle from the poſterior faſciculi joining to- 
gether into one nerve, which, paſſing out through the 
holes of the dura mater, produces a nerve betwixt each 


two vertebra. Theſe vertebræ are about 30 in num- 
ber. In the neck, numerous radiated nervous fibres 


compoſe one large and almoſt tranſverſe nerve. In the 
back they deſcend, in general, of a ſmaller ſize; but ſo 
that the lower and larger ones are commonly joined 
cloſe to one another. 'The large and long lumbal ones 
join to form the cauda equina, The loweſt nerves of 
the os ſacrum are the leaſt, the uppermoſt ones large. 
Many of the dorſal nerves, together with the lumbal 
ones, and thoſe of the os facrum, covered with their 
proper membrane from the pia mater, accompanied 
with their arteries, and incloſed in the arachnoides, 
make up that rope which is called the cauda equina. 
362. Thoſe nerves are afterwards diſtributed to all 
parts of the body in a manner very complex, _— 
5 | ere 
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here to be deſcribed. But we muſt not omit to ob. 
ſerve, that all the ſpinal nerves, except one or two in the 
neck, have both an anterior and poſterior trunk. This 
is only ſent to the muſcles. It produces a nervous root, 
which joining the other adjacent nerves, and having gi. 
ven a {mall circle that procceds from the ſixth nerve oi 
the brain and the ſecond branch of the fifth, comes 
through the pterygoide canal, and ſorins one of the prin. 
cipal nerves of the human body; which, communicat. 
ing with almoſt all the other nerves of the whole ſyſtem, 
ſends out nervous branches to the heart and all the vil. 
cera of the abdomen. The ſame has as many ganglia 
as roots from the medulla, unleſs where many of them 
join into one ganglion. It communicates in various 
places with the crural, brachial, and diaphragmatical 
nerves, alſo with the par vagum and ninth pair of nerves, 
The other primary or capital nerve is the eighth or 
e nerve, ariſing from the brain, and joining itſelf to 
the intercoſtal in the bottom of the neck, in the thorax, 
and in the abdomen ; this paſſes out of the ſkull in 
three cords, of which the larger ſends branches to the 
larynx, gula, lungs, and the cardiac plexus itſelf (gg.) 
alſo to the eſophagus, ſtomach, and liver. The third 
of theſe is the phrenic nerve, ariſing from moſt of the 
lower nerves of the neck and arms; and ſometimes, be- 
ing increaſed from the root of the ſpinal nerve, it de- 
ſcends by the ſide of the pericardium, and inſerts it{clt 
into the upper face of the diaphragm; but below it re- 
ceives nerves from the great plexus of the intercollal 
nerve, Laſtly, the acceſſory nerve, ariſing by many 
ſmall roots from the fix or ſeven uppermoſt poſterior 
nerves at the neck, and from the medulla oblongata, 
joins the nerve of the eighth pair going hack again into 
the ſkull, and ſeems, by this means, to make a conſent 
betwixt that important nerve and the ſpinal medulla. 
Moreover, the nerves of the limbs have at their origin 
plexuſes or knots, and are, on account of their length, 
harder and firmer in their ſubſtance, and much larger, 


than the great nerves which go. to the viſcera: tha 
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which go to the hand, ariſe from the four lower nerves 
of the neck and firſt of the back; but thoſe of the lower 
extremity from the nerves of the loins and os ſacrum. 
364. The nerves divide into branches like the blood - 
veſſels, but in acute angles, and often in a courſe ma- 
nifeſtly retrograde, growing gradually ſofter and leſs in 
bulk, though ſometimes they become thicker as they 
recede from the brain, till at length their ultimate ex- 
tremities, which are ſeldom viſible, ſeem to terminate 
in a pulp, by depoſiting the firm integuments with 
which they were covered, after the manner which we 
obſerve in the optic nerve. But the rectilineal courſe 
of the fibres, continued from the brain itſelf, is ſuch, 
that it is never broken off by the diviſion or ſplitting of 
a nerve into ſmaller threads, which only recede from 
each other by an opening of the cellular ſubſtance that 
tied them together. This appears from the diſorders, 
which are determined not to all, but only to ſome ſingle 
parts by injuries of the brain; as a loſs of the voice, 
deafneſs, dumbneſs, and palſics of particular muſcles, 
They are connected in their courſe by the cellular ſub- 
ſtance to the adjacent parts, but have hardly any elaſti- 
city; whence they do not fly back after being divided, 
but only expel, by the contraction of their integuments, 
the ſoft medulla which they include. But though they 
are irritated ever ſo much, they are neither contracted 
nor are they rendered ſhorter during the motion of the 
muſcles which they produce. A great many nerves are 
ſent into the muſcles; many of them go to the ſkin; but 
fewer to the viſcera, and feweſt of all to the lungs; none 
at all to the dura and pia mater, arachnoides, tendons, 
capſules, and ligaments, and laſtly the whole ſecon- 
membranes. They make frequent inoſculations 
with each other, or out of one trunk are parted into 
many branches : and it is principally in theſe meetings 
of their branches, ariſing from different trunks, that 
the nervous ganglia are formed; namely, hard nervous 
tumours, for the moſt part repleniſhed with blood-veſ- 
els, and included in a firm membrane, but of a uſe and 
e A a | ſtructure 
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ſtructure as yet not certainly known, in which the 
ſtraight courſe of the nervous fibres is interrupted. The 


nerves of the ſenſes only are excepted from theſe gan- 


glia or knots, together with the eighth pair; but they 
ſeem in a manner eſſential to the phrenic nerves, to the 
fifth pair, to thoſe of the limbs, to the ſpinal and to the 
intercoſtal nerves, which laſt are truly ſpinal nerves. 
365. Thus far we are taught by anatomy concern- 
ing the brain and nerves; it remains from hence, that 
we explain the phyſiological uſes of theſe parts. Every 
nerve, therefore, that is irritated by any cauſe, produ- 
ces a ſharp ſenſe of pain. But we muſt reckon the 
mind to be changed when any change happens to the 
body. It is the medullary part of the nerve which feels 
the pain. If the nerve was endued with any peculiar 
ſenſe, that ſenſe periſhes when the nerve is compreſſed 
or diſſected: the ſenſes of the whole body are loſt by a 
compreſſion of the brain; and of thoſe parts whoſe 
nerves originate below the ſeat of preſſure, if you com- 
preſs the ſpinal marrow. If certain parts of the brain 
are compreſſed from which particular nerves ariſe, then 
theſe ſenſes only are loſt which depend on the nerves, 
as the ſight or hearing. Thoſe parts of the body which 
receive many nerves, as the eyes and penis, have the 
moſt acute ſenſation ; thoſe have leaſt ſenfibility which re- 
ceive few nerves, as the viſcera; and thoſe which have 
no nerves, as the dura mater, tendons, ligaments, ſecun- 
dines, broad bones, and ligaments, have no ſenſation. 
366. It is not very obſcure, that all ſenfation ariſes 
from the impreſſion of a ſenſible object on ſome nerve of 
the human body; and that the ſame is then repreſented 
to the mind by means of that nerve's connection with 
the brain. But tliis ſeems to be falſe, that the mind 
perceives immediately by means of the ſenſoria and 
branches of the nerves. For this opinion is refuted, 
by the pains felt after amputation, the ceſſation of al 
pain when the nerve is compreſſed, and the deſtruction 
of the ſenſes by diſeaſes of the brain. And that the ef. 
fect of the ſenſes is preſerved in the brain, is 1 
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from the loſs of memory which follows when the brain 
is injured or compreſſed ; alſo from the delirium which 
happens in ſome diſeaſes, and the ſtupor and fleepineſs 
which happen in others. We have already obſerved, 
that the dura mater has no ſenſation. | 
367. Another office of the nerves is to excite mo- 
tions, even the moſt violent ones, m the muſcles. 
When a nerve is irritated, the muſcle to which it goes 
is immediately convulſed; or if it ſends branches to ſe- 
yeral muſcles, they are all convulſed at the ſame time. 
This happens during the life of the animal, and a little 
after its death while all the parts are moiſt. By a great 
irritation other muſcles are thrown into convulſions, 
and afterwards the whole body. Nor is it neceſſary 
that the nerve ſhould be whole; for even when it is cut, 
an irritation of it will excite ſimilar motions in the muſ- 
cles. On the other hand, when a nerve is compreſſed 
or tied, a palſy follows; for the muſcles which have 
their nerves from that one lie unmoved, when they are 
commanded by the will to act. They alſo recover their 
motion when the compreſhon is removed, provided the 
nerve has received no hurt. 
68. But the medulla of the brain, being vellicated 
or irritated deeply in its crura, dreadful convulſions en- 
ſue throughout the whole; and this without any excep- 


tion, whatever be the part of the brain ſo affected; nor 


is there any difference in the brain, cerebellum, or corpus 
calloſum. The ſame conſequences allo follow, if the 


ſpinal medulla. be irritated, But if the encephalon it- 


ſelf be compreſſed in any part whatever, there follows 
thence a loſs of ſenſe and motion in ſome part of the 
body, which muſt be the part whoſe nerves are de- 
tached from the affected or compreſſed quarter of the 
brain. This is clearly evidenced from experiments 
which have been made on particular parts of the brain 
difordered : as from thoſe, for inſtance, in which the 
origin of the nerves are compreſſed, the voice is loſt ; 
or the motion of one arm or leg, or one ſide of the 
pharynx, is aboliſhed. But in the injurics of the ſpinal 
Ar. —_— A a 2 __ medulla, 
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medulla, it is ſtill more evident, that thoſe parts, which 
receive their nerves ariſing from the place injured in 
the medulla, are either convulſed if that be irritated, 


or rendered paralytic if it be comprefled, But when 
any more conſiderable or large portion of the brain ſuf. 


fers a compreſſure, either from blood, water, ſcirrhus, 


an impacted bone, or other mechanical cauſes, the 
greateſt part, and then the whole, of the body loſes its 
wer of motion; of thoſe organs which obey the will 
when the malady is in a leſſer degree, and of them all 
when it is greater; all which diſorders ceaſe upon re- 
moving the compreſſing cauſe. Laſtly, if the ſpinal 
medulla, entering the neck, be injured, death imme- 
diately follows; becauſe from thoſe parts principally 
ariſe almoſt all the nerves of the heart (99.) 

369. Theſe things being conſidered, there ſeems to 
beno doubt, but the cauſe of all motion in the human 
body ariſes from the brain with its annexed cerebellum 
and ſpinal marrow ; and that it thence proceeds thro' 
the nerves to all the muſcular parts of the body. The 
cauſe, therefore, of this mation cannot reſide in the 
parts themſelves, becauſe otherwiſe the moving cauſe 
would continue to act after being ſeparated from the 
brain; nor would it be increaſed by irritating the brain, 
or weakened by a compreſſure of it. 

370. Whether or not is there in the brain any principal 
part, in which reſides the origin of all motion, the end of 
all the ſenſations, and where the ſoul has its ſeat? Whether 
is this proved by the frequent obſervation, that the ſenſes 
are ſometimes entire, and that motion likewiſe remains 
tho” the brain is grievoully hurt. Is it in the corpus cal- 
loſum? Or is this ſhewn by the greater fatality of wounds 
or diſeaſes in the corpus calloſum ? Is this body ſuff- 
ciently connected with the nerves? Are there any ex- 
periments which deduce from thence the fifth, ſeventh, 
and other nerves? Doth not the ſame or even greater 
mortality of wounds in the medulla ſpinalis prove the 
fame thing? Yet this is not the ſeat of the ſou], ſeeing, 
though it is compreſſed or even deſtroyed, the parks 

=; ; | | WII 


1 œ!, ..,, ĩ x y eo Ee in, 


— — 


* 


Crap. XI. BRAIN any NERVES. 181 


will ſurvive a long time, with the perfect uſe of all his 
ſenſes. Nay, this opinion is oppoſed by very many facts: 
birds have no corpus calloſum; and wounds in that bo- 
dy are not in the leaſt more mortal than thoſe in other 
parts of the brain, as appears from undoubted experi- 
ments. | 7 
371. But neither is the power of the cerebellum 
greater in exciting the vital motions, nor are the pro- 
provinces of vitality and animality diſtin& ; nor does 


the cerebellum produce the nerves of the heart and o- 
ther vital organs, and the brain thoſe which go to the 


organs of ſenſe and voluntary motion, From the cere- 
bellum the fifth nerve is moſt evidently produced; but 
that goes to the tongue, pterygoide, buccinator, tem- 
poral, and frontal, muſcles, the lap of the ear, the eye, 
the noſtrils, all which are parts either moved by the 


will, or deſtined for ſenſe. Again, the ſame nerve, like 


the eighth, ſends vital branches to the heart and lungs, 
animal and voluntary ones to the larynx, and ſenſitive 
ones to the ſtomach. Again, it is not even true, that 


diſorders of the cerebellum. bring on ſo certain and 


ſpeedy death. For certain experiments, even of our 
own making, ſhew that it has borne wounds and ſcirrhi, 
without taking away life; nor is it much different from 
the brain, only that it is ſofter and more tender; and 
laſtly, we have known, and that not very rarely, 
wounds of the cerebellum cured. The power, how- 
ever, of this part, in exciting convulſions, is ſomewhat 
greater. 


372. Concerning the ſeat of the ſoul, we muſt en- 
quire experimentally; In the firſt place, it muſt be in 


the head, and not in the ſpinal marrow. For though 


this is obſtructed, the conſtancy of the mind remains 
the ſame. Again, it appears, from the experiment of 
convulſions ariſing when the inmoſt parts of the brain 
are irritated, that it lies not in the cortex, but in the 
medulla; and, by a probable conjecture, in the cru» 
ra of the medulla, the corpora ſtriata, thalami, pons, 
medulla oblongata, and cerebellum, And again, by 
Ig another 
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another not abſurd conjecture, where the origin of e. 
very nerve lies, as the firſt origins of all the nerves ta- 
ken together make up the ſenſorium commune. Are 
the ſenfations of the mind repreſented there, or do the 
voluntary and neceflary motions ariſe in that place? 
This ſeems very probable. For it does not ſeem poſ- 

fible, that the origin of motion can lie below that of 


the nerve; for although it ſhould be aſſumed gratis, that 


ſome part "of the nerve is immoveable, or inſenſible, 
yet that is altogether fimilar to the remainder of the 
nerve. Nor can the origin of motion (369.) be placed 
higher than this; for ſo it will fall within the arteries, 
which have neither the faculty of ſenſation nor of vo- 
Juntary motion. It, therefore, follows, that the ſeat of 
the mind mult be where the nerve _m_ e its for- 
mation or origin. 

373. We come now to N the manner in which 
the nerves become the organs of ſenſe or motion; 
which, as it lies hid in the ultimate elementary fabric 
of the medullary fibres, ſeems to be placed above the 
reach both of ſenſe and reaſon: but we ſhall, notwith- 
ſtanding, endeavour to make this as plain as experi- 
ments will enable us. And firſt, it is demonſtrated, 
that the ſenſation does not come through the mem: 
branes from the ſentient organ to the brain, nor that 
motion is ſent through the coverings from the brain in- 
to the muſcle. For the brain itſelf lies deeper than theſe 
membranes, and receives the impreſſions of ſenſe, and 
when hurt throws the muſcles into. convulſions. More- 
over, it is certain, that the nerves ariſe from the medul- 


la of the brain; the truth of which is manifeſt to the eye 


in all the nerves of the brain, more eſpecially in the ol- 
factory, optic, fourth and ſeventh pair of nerves, which 

continue their medullary fabric a long way before they 
put on the covering of the pia mater. 

74. We muſt, therefore, next inquire into this me- 
dulla, what it is. It is a very foft pulp, harder in in- 
ſects and fooliſh animals; but every where ſimilar to 
itfelf. It affects, however, to be formed into fibres, or 


parallel 
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parallel threads, lying upon one another lengthwiſe. 
That the compoſition of it is fibrous, appears from in- 
numerable arguments; more eſpecially to the eye in 
the corpus calloſum, in the ſtriatum, and thalami of the 
optic nerves ; but ſtill more evidently in the brains of 
fiſh, and eſpecially in their” thalami optici. Again, 
that the fibres of the brain are continuous with thoſe of 
the nerves, ſo as to form one extended and open conti- 
nuation, appears, by obſervation, very evidently in the 
ſeventh, fourth, and fifth pair of nerves. There is a 
great deal of oil in the medulla, upwards of a tenth part 
of its whole weight. | PE 
375. But here a controverſy begins concerning the 
nature of this fibril, which, with others of the like kind, 
compoſes the ſubſtance of the medulla and of the nerves. 
That this is a mere ſolid thread, and only watered by a 
vapour exhaling into the cellular fabric which ſur- 
rounds the nervous fibres, has been aſſerted by many 
of the moderns ; but that, when it is ſtruck by a ſen- 
ſible body, a vibration 1s excited, which is then con- 
veyed to the brain. 51 
376. But the phenomena of wounded nerves will 
not allow us to imagine the nervous fibres to be ſolid. 
For if an irritated nerve is ſhaken, (and that happens af- 
ter the manner of an elaſtic chord, which trembles 
when it is taken hold of,) the nerve ought to be made 
of hard fibres, and tied by their extremities to hard bo- 
dies : they ought alſo to be tenſe ; for neither ſoft chords, 
nor ſuch as are not tenſe, or ſuch as are not well faſten- 
ed, are ever obſerved to tremulate. But all the nerves, 
at their origin, are medullary, and very ſoft, and ex- 
ceedingly far from any kind of tenſion : where they 
pals through channels where they are well guarded, 
they retain the ſame ſoft texture, and are not covered 
with membranes, as in the intercoſtal nerves and the ſe- 
cond nerves of the fifth pair; ſome alſo are ſoft through- 
out their whole length, whatever ſize they may be of: 
for example, the ſoft olfactory and acouſtic nerves, from 
which we would moſt readily expe& a tremor; as -_ 
| | the 
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the caſe of ſound. Again, though the nerves are hard, 
they are ſoftened in the viſcera, muſcles, and ſenſoria, 
before they exert their operations. Therefore, the 
nervous fibres cannot poſſibly tremulate in an elaſtic 
manner, neither at their origin, nor where they are 
tenſe. But the ſame, even in the proper and moit fa- 


vourable caſes, cannot tremulate ; becauſe, through 


their whole length, they are firmly tied to the folid 

rts by means of the cellular fabric; for example, the 
nerves of the heart are tied to the great arteries, and to 
the pericardium. Finally, that the nerves are very tar 
from all elaſticity, is demonſtrated by experiments, in 
which the nerves, cut in two, neither ſhorten nor draw 
back their divided ends to the ſolid parts; but are ra- 
ther more elongated by their laxity, and expel their 
contained medulla in form of a protuberance. Again, 
the extreme ſoftneſs of the medulla in the brain, with 
all the phenomena of pain and convulſion, leave no 


room to ſuſpe& any fort of tenſion concerned in the 


effects or operations produced by the nerves. 
377. Add to this, that the force of an irritated nerve 
is never propagated upward, ſo as to conyulle the 
muſcles that are ſeated above the place of irritation. 
This is a conſequence altogether diſagreeing with ela- 
ſticity; for an elaſtic cord propagates its tremors every 
way, from the point of percuſhon, to both extremi- 
ties. But if neither the phenomena of ſenſe nor mo- 
tion can be explained from the nature of elaſticity, the 


only probable ſuppoſition that remains is, that there is 


a liquor ſent through the brain, which, deſcending from 
thence through the nerves, flows out to all the extreme 
parts of the body; the motion of which liquor, quick- 
Ened by irritation, operates only according to the direc- 
tion in which it flows through the nerve; ſo that con · 


vulſions cannot thereby aſcend upwards, becauſe of the 


reſiſtance made by the freſh afflux of the fluid from the 
brain. But the ſame liquid being put in motion in an 
organ of ſenſe, can carry that ſenſation upwards to the 
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brain; ſeeing it is reſiſted by no ſenſitive torrent com- 
ing from the brain in a contrary direction. 

278. It is therefore probable, that the nervous fibres, 
and the medullary ones of the brain, which have the 
ſame nature, are hollow. Nor is the objection which 
ariſes from the ſmallneſs of theſe tubes, not viſible by 
any microſcope, of any force againſt the propoſed ar- 
guments ; to which add the abſence of a ſwelling in a 
tied nerve, which, in reality, is not ſufficiently true 
with other arguments of the like kind, which indeed 
now the weakneſs of the ſenſes, but have not any vali- 
dity againſt the real exiſtence of a juice or ſpirit in the 
_ nerves. If they are tubes, it is very probable that 
they have their hymours trom the arteries of the brain. 

379. But concerning the nature of this nervous li- 
quid, there are many doubts. Many of the moderns 
will have it to be extremely elaſtic, of an etherial or of 
an electrical matter; but the more reaſonable part 
make it to be incompreſſible and watery, but of a lym- 
phatic or albuminous nature, Indeed it 1s not to be de- 
med, that we have many arguments againſt admitting 
either of theſe opinions. An electrical matter is, in- 
deed, very powerful, and fit for motion; but then it is 
not confinable within the nerves, ſince it penetrates 
throughout the whole animal to which it is communi- 
cated, exerting its force upon the fleſh and fat, as well 
as upon the nerves. But, in a living animal, the nerves 
only, or ſuch parts as have nerves running through 
them, are atfected by irritation; and, therefore, this li- 
quid muſt be of a nature that will make it flow through, 
and-be contained within the ſmall pipes of the nerves. 
And a ligature on the nerve takes away ſenſc and mo- 
tion, but could not ſtop the motion of a torrent of elee- 
trical matter. | 40 

380. A watery and albuminous nature 1s common to 
molt of the juices in the human body, and may be 
therefore readily granted to the juice of the nerves ; 
like the water which exhales into the ventricles of the 
brain from the ſame veſſels ; alſo, from the example of 
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a gelatinous or lymphatic juice, which flows out in cut- 
ting through the brain in fiſh, and the nerves of larger 
animals ; to which add, the tumour which ariſes in tied 
nerves. But are theſe properties ſufficient to explain 
the wonderful force of convulſed nerves, obſervable in 


the diſſections of living animals, and even in the leſſer 


inſeQs, with the great ftrength of mad and hyſterical 
people? Whether or no is not this difficulty ſomewhat 
leſſened from the hydroſtatical experiments of attrac- 


tion in ſmall tubes ; which, although it may explain the 


ſtrength and motion, is nevertheleſs inconſiſtent with 
the phage 1 ? 

81. The nervous liquor tas, which is the inſtru- 
ment of ſenſe and motion, muſt be xceedingly move- 
able, ſo as to carry the impreſſions of ſenſe, or com- 
mands of the will, to the places of their deſtination, 
without any remarkable delay: nor can it receive its 
motions only from the heart. Moreover, it 1s very thin 
and invitible, and deſtitute of all taſte and ſmell ; yet 
reparable from the aliments. It is carefully to be di- 
ſtinguiſhed from that viſible, viſcid liquor exhaling from 
the veſfels in the intervals between the nervous cords. 
382. That this liquor moves through tubes rather 
than through a ſpongy ſolid, we are perſuaded from its 
celerity, and the analogy of the whole body; of which 
all the liquids, the fat excepted, run through their pro- 
per veſlels. ; 

383. Therefore, upon the 8 it ſeems to be cer- 
tain, that, from the veſſels of the cortex, a liquor is ſe- 
parated into the hollow pipes of the medulla, which are 
continued with the ſmall tubes of the nerves, even to 
their ſoft, pulpy extremities, ſo as to be the cauſe both 
of ſenſe and motion. Bur there will be a twofold mo- 
tion in that humour; the one flow and conſtant, from 
the heart; the other not continual, but exceedingly 
ſwift, which is excited either by ſenſe, or any other 
cauſe of motion ariſing in the brain. 

. The ſame nerves moſt evidently preſide over 


both ſenſe and motion; as we are not allowed the two 
5 ſyſtems 
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ſyſtems of motory nerves diſtinct from ſenſitive ones. 
If ſenſe ſometimes remains after motion is deſtroyed, 
this ſeems to be becauſe much more ſtrength is requi- 
red for the latter. Dying people hear and fee, when in- 
capable of motion. | | 

385. If it be aſked, What becomes of this nervous 
juice, which cannot but be ſeparated and diſtributed in 

eat abundance, from fo large a quantity of blood 
paſſing the brain very ſwiftly, in compariſon of the 
flower moving blood, from whence the milk is ſepa- 
rated in the breaſt, and the urine in the leſſer renal 
artery, or by a compariſon with the meſenteric artery? 
It may be anſwered, It exhales probably through the 
cutaneous nerves; the laſſitude both with reſpect to 
ſenſe and motion, which may be overcome by ſpiritu- 
ous medicines, ſhews that this liquid may be both loſt and 
repaired. Many have judged, that it alſo exhales into 
the various cavities of the body ; as that of the ſtomach, 
and inteſtines. We may expect ſome part of it to be 
reſorbed, that the nobleſt humour of the body may not 
be too quickly diſſipated. That it nouriſhes the body, 
is incredible: it is too moveable to expect adheſion 
from it: that is the office of a flow and viſcid hu- 
mour. | | 
386. But then, what is the deſign of ſo many protu- 
berances in the brain ? what are the particular uſes of 
the ventricles, nates, and teſtes ; with the diſtinction of 
the brain from the cerebellum ; and the communication 
betwixt one {fide of the brain, cerebellum, and ſpinal 
medulla, with their oppoſite ſides, by ſo many tranſ- 
verſe bundles of fibres ? 

387. The ventricles ſeem to be made of neceſſary 
conſequence, and towards the greater uſe and diſtinc- 
tion of the parts. And that the corpora ſtriata or tha- 
lami might keep their medullary parts from cohering 
one to another, it was neceſſary for a vapour to be 
poured betwixt them; and the ſame is true with re- 
gard to the brain and cerebellum. Perhaps, likewiſe, 
the neceſſity of adminiſtring a degree of warmth to the 
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cloſe medulla of the brain may be one reaſon for theſe 
cavities, by which the arteries enter, and are diſtriby. 
ted in great numbers. Perhaps alſo it was proper, that, 
in the inmoſt parts of the brain, ſmall veſſels only, with. 
out any large ones, ſhould enter. We may allo ſuſpect, 
that the ſoftneſs of the fibres of the brain requires ſhort- 


neſs, in order to ſuſtain their own weight. | 
388. The uſes of molt of the protuberances we are 
not acquainted with, but have them yet to learn trom 


diſeaſes, and from anatomical experiments made on ani- 
mals having a brain like that of mankind. But, in 


| theſe reſpects, we have little hopes of ſucceſs, in parts 


that are ſo ſmall, ſo deeply, and ſo difficultly fituated, 
and hardly ever to be approached but by a wound ſoon 
fatal. Whether theſe parts are ſo many diſtinct pro- 
vinces in which our ideas are ſtored up, and whether 
this be confirmed by the protuberant thalami of the op- 
tic nerve, are indeed queſtions. But then moſt of theſe 
protuberances fend out no nerves at all, 

389. As to the internal communication of one part 
with the other by ſtriæ or ducts; that ſeems to conduce 
to the advantage of motion, and probably of ſenſe Jike- 
wiſe, Some of theſe communications join the brain 
with the cerebellum ; others join the ſpinal medulla with 
the nerves of the brain itſelf, as in the acceſſory nerve; 


and moſt of them join the right and left parts together, 


as in the anterior commuxture (345.), and in the two 
poſterior (350.), in that of the corpus calloſum (343.), 


in the ſtriæ betwixt a proceſs of the cerebellum and 


teſtes (354.); to which add the medullary croſs-bars in 
the medulla oblongata and ſpinalis (255.) For, from 


this ſtructure, it ſeems manifeſtly to follow, as well as 


from numberleſs experiments and obſervations, that, 


when the right ſide of the brain is injured, all the nerves, 


which belong on the contrary to the left fide of the 
body become diſeaſed or paralytic, and the reveric. 
Moreover, by this contrivance, nature ſeems to have 
provided, that, in whatever part of the brain any injury 
may happen, the nerve that ariſes from thence is, 10 

this 
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this means, not always deprived of its uſe. For if the 
ſaid nerve receives its fibres by communicating bundles, 
as well from the oppoſite. as from its own hemiſphere 
of the brain, its office may, in ſome meaſure, be conti- 

nued entire by the fibres which it receives from the 
oppoſite ſide, even aiter thoſe of its own fide are de- 


ſtroyed. Accordingly we have numberleſs inſtances of 


wounds, and with a conſiderable loſs of ſubſtance from 
the brain, which yet have not been followed with in- 
jury to any nerve, or to any of the mental faculties, 
Many other leſs inequalities, ſtripes, protuberances, and 
nerve-like impreſſions, appear in the brain from mecha- 
nical neceflity, with the pulſation of the veſſels, and the 
preflure or figure of the continuous incumbent parts. 
390. We have before declared, that the nerves are 


the organs of ſenſe and motion: we thall therefore 


proceed firſt go explain that motion before we deſcribe 


the organs of ſenſe; becauſe it is more ſimple, uniform, 
and perpetually exerciſed, even in the fetus, before any 


of the ſenſes. 


CH AP. II. 
Of MuscuLlak MoT10N. 


391. HE organ of motion in the human body is 
| not ſiagle. And firſt, in every animal and 


vegetable fibre, alfo in hair, feathers, in membranes, 


the cellular texture, and in the humid muſcular fibre; 
again, in animal and vegetable gluten; there is a con- 


tratile power, which both reſiſts the lengthening out 


of its ſubſtance, and, when the extending power is ta- 
ken away, reſtores the fibre to its former ſize; nor 
does this power ever ceaſe endeavouring to bring the 
elementary particles into the cloſeſt contact the mecha- 


niſm of the part can admit. After death, even for 


many days, it does the ſame, ſo that the fibres of a di- 
vided muſcle contract towards each extremity, ſo as to 
leave 
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leave a wide gap in the middle. An artery, when cut, 


likewiſe contracts itſelf in length. Os Oe 
392. I call this force dead, becauſe it continues to 
be efficacious after death, and ſo is different from the 
powers of life. In the living animal indeed it is ſome- 
what briſker : for, both from cold and fear, the {kin 


is moved, ſo that it grows harder, and has its papillae 


erected, and along with this hardneſs contracts itfelf in 
length. Again, the cellular fibres are animated with 
this perpetual niſus to ſhorten themſelves, and always 
tend to their own contraction. Hence, when the ſkin 
or any other membrane is extended, as ſoon as the 
cauſe of extenſion is taken off, it returns by a gentle 
effort to its former ſhortneſs. But it even ſomewhat 
reſiſts the attempt to perpetual diſtention; and by a 
gentle but continual acceſſion of its own elements, pro- 
pels the contained fat or water, or other bodies acci- 
dentally introduced. The ſame power alſo ſeems to 
limit the excretion of vapour; for- the fibres and plates 
of the cellular texture being preternaturally relaxed, 


an immenſe quantity either of fat or of watery humour 
is depoſited in that texture. And this debility ſeems | 


to be the principal cauſe of a true dropſy. The ſame 
cauſe being always efficacious, and at work in the 
heart, joints, and every where throughout the body of 
the embryo, brings into nearer contact the arteries, 
auricles, and ventricles; produces flexures; and contracts 
the heart, when in a manner diſſolved, into a cone. The 


fame, by an unknown or hidden power, ſeems to form 


the ſhape of moſt parts of the human body; and while 
it expels the gluten received into the cells, brings the 
terreſtrial particles nearer to one another, and gives 
the proper ſolidity, curvature, and ſituation, to the dif- 
ferent parts. | 
393. It is the nature of this power to act continual- 


ly by a gentle but uninterrupted effort. It is common 
for it alſo to be excited by poiſons, in every membrane, 


fibre, and cellular texture; but never by cutting or 


puncturing with an iron inſtrument. Theſe are the 
known 
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known properties of the red muſcular fibre. The 


ſtructure of this fibre, then, it is now neceſſary for us to 


conſider. 


394. By the name of muſcular fibres in the human 
body, we call bundles of reddiſh- coloured threads, 
which perform all the motions of which we are ſenſible. 
When many of theſe fibres are collected together, and 
appear more evidently red, they are called a muſcle. 
The extreme ſimplicity of the fabric in theſe parts has 
been the cauſe of the obſcurity that prevails in under- 
ſtanding how a ſmall, ſoft, flethy portion can produce 
ſuch ſtrong and ample motions as we ſee in man, but 
more eſpecially in the cruſtaceous inſects. 

395. In every muſcle we meet with long ſoft threads 
or fibres, ſomewhat elaſtic or extenſible, and almoſt 
conſtantly diſpoſed parallel with each other ; and theſe, 
being ſurrounded with a good deal of cellular ſubſtance, 
are by that faſtened together into little bundles. Thoſe 
bundles, called /acertuli, are again tied together into 
larger bundles, by a more looſe cellular net-work, which 
contains ſome fat ; and betwixt theſe we. conſtantly 
perceive membranous partitions and ſtripes of the cel- 
lular ſubſtance, removing them farther from each o- 
ther, till at laſt a number of them, combined together 
in a poſture either parallel or inclined, are ſurrounded 
with a more thin and denſe cellular membrane, conti- 
nuous with that of their partitions; and this being a- 
gain ſurrounded by a thicker plate of the cellular ſub- 
ſtance, externally parts the whole from the adjacent 
fleſh, and gives it the denomination of a fingle or entire 
muſcle. In every one of theſe threads there appears a 
lefler ſeries of filaments, which, by oblique extremities, 
are cemented to others of the fame kind, forming toge- 
ther a larger fibre. | 

296. The generality of the muſcles, but more eſpe- 
cially thoſe which are inſerted into the bones, and ſuch 
as are preſſed ſtrongly by other fleſhy incumbent parts, 
do not conſiſt of fibres altogether of one kind. For 
the fleſhy fibres (395.), being collected together, cauſe 
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the muſcle to be thicker in the middle, which is called 
its belly : and the fame fibres, degenerating by degrees 


obliquely at each end of the muſcle into a more ſlender, 


hard, and ſhining ſubſtance of a ſilver colour, in which, 


meeting cloſer together, the cellular ſubſtance inter. 


ſed is thinner, ſhorter, and painted with fewer vel. 
ſels; they then become indolent and ditficuitly irritable, 


and receive the denomination of a tendon, by being col- 
le&ed together into a round lender bundle; or elſe, 


if it expands into a broad flat ſurface, it is called an apy- 
neuroſis, The cellular texture which covers the whole 
tendon is called its vagina or ſheath, and reſembles the 
coat of a muſcle. For that the flethy fibres truly change 
into ſuch as are tendinous, is evident from comparing a 
fetus (in which there are very few tendons) with a child 
of ſome years growth, in which there are many more; 
and both with an adult or old perſon, in which are the 

greateſt number. Muſcles, which are not inſerted in- 
to any of the bones, have commonly no tendons, as 


the ſphincters and muſcular membranes of the viſcera 
and veſſels. But thoſe commonly end in long tendons, 


which are required to paſs round the joints and hcads 
of the bones, to be inſerted in thoſe extremities which 
are more moveable. In a fetus the mulcles are evi- 
dently inſerted into the perioſteum only; but in adults, 
where the perioſteum is more cloſely joined with the 
bone itſelf, the tendons, being confuſed with the peri- 


oſteum, paſs together with that even into the foyeoli 


of the bone. 
297. The tendinous bees indeed often lie in a 
ſtraight line with the fleſhy ones, and are as it were a 


.. continuation of them. But it is not at all rare for the 


fleſhy fibres to be obliquely inclined to the tendon, and 
to adhere to it, as the tendon itſelf grows thicker in 
its progreſs by continually receiving new fibres. This 
is called @ tendinous muſcle. Other tendons lie in the 
middle betwixt two plates of fibres, forming an obtuſe 


angle with one another, at irregular diſtances, in their 


deſcent. There are * of numerous tendons 
pennated 
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ennated in different places formed into one muſcle. 
There are alſo other methods by which the tendinous 
fibres are joined with the fleſhy ones. / 
398. Within the cellular tunic that ſurrounds the 
fibres, the arteries and veins are ſubdivided into net- 
works, which commonly torm right angles, run in com- 
pany, and moſtly contiguous with each other; and from 


the ſmaller of theſe veſſels a vapour is exhaled into the 


thinner. cellular ſubſtance, as the fat is alſo transfuſed into 
the thicker cellular ſubſtance ; from whence again they 


are both abſorbed. The lymphatic veſſels, which run be- 


twirt the muſcles of the tongue, with thoſe of the neck, 
face, and limbs, are difficultly demonſtrated. But there 
are alſo nerves more numerous than in other parts, di- 


ſtributed together with the blood · veſſels throughout the 


cellular fabric of the muſcle; which nerves, however, 
depoſite their harder covering, and become ſoft, and 
dilappear before they can be traced to their ultimate 
extremities. Thoſe enter the muſcle in many parts, 
without keeping to the ſame place or ſituation. In the 
tendons they cannot be demonſtrated. Nor are there 
any nervous fibres inveſting the muſcular bundles or 
portions ſo as to conſtringe them; for they, who have 
giren ſuch a deſcription, have ſeen nothing but the 


cellular ſubſtance. 


399. The fabric of the leaſt, which are as the ele- 
ments of a muſcle, being inveſtigated by the microſcope 
in man and other animals, has always appeared ſimilar 


to the fabric of the larger fibres; nor do they yield any 
other appearance, upon which we can rely, than that 


of the leaſt threads joined one to the other by the in- 
termediate cellular ſubſtance. There is, therefore, no 
foundation here for a ſeries of veſicles, nor for a chain 
of rhombs. It may be aſked, whether theſe fibres are 
hollow, whether they are continued with the arteries, 
or Whether the difference betwixt muſcular and tendi- 
nous fibres lies in the latter being rendered more denſe 
and beat cloſer together by an expulſion of the fluids ? 
That theſe are not probable, appears from the minute- 

. | C neſs 
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neſs of the fibres, which are found leſs than the red- 


blood globules, and from the whiteneſs of a muſcle af. 
ter the blood is waſhed out of it; to which add the phy- 
fiological reaſons following, (4 11.) And, in general, 


more ſtrength may be expected from a ſolid fibre. 


400. A muſcle therefore is endowed at leaſt with a 
threefold force. Firſt, the dead one, in common to it 
with other animal fibres. Another, which we have call. 


ed the vis inſita, and which has different phenomena 


from the former. For it is more proper to life, and the 
firſt hours after death, and diſappears much ſooner than 
the dead one. Again, in moſt caſes, it acts by alternate 
oſcillations ; ſo that, being driven hither and thither, it 
ſometimes contracts the muſcle towards the middle: 
ſometimes again it extends the muſcle from the middle 


towards the extremities, and ſometimes alſo it has a rei- 


terated motion. Moreover, it is manifeſtly quicker, and 
performs the greateſt motions; the dead force, only 
ſuch as are ſmall and not eaſily obſerved. It is excited 
both by the pricking of an iron inſtrument, and in the 
hollow muſcles by inflated air, by water, and every 
kind of acrimony, but moſt powerfully of all by a tor- 
rent of electrical matter. Laſtly, it is proper to the 
muſcular fibre, and is found in no other part of the 


human body with the qualities abovementioned. But 


we muſt give a more particular explication of its phe: 
nomena, EY ET CA 

401. It is natural to every muſcle to ſhorten itſelf, by 
drawing the extremities towards its belly or middle. 
But to diſcover the moving power of a muſcle from the 
fabric which we have deſcribed, it will be of ule to 


_ conſider the appearances obſervable in the muſcular 


contraction. Every muſcle then becomes ſhorter and 


broader in its action. But this contraction of its length 


is various; in ſome more, in others leſs; and is very 


conſiderable, for example, in ſome of the ſphincters, in- 
ſomuch that they appear to be contracted more than 


one third of their extent, though this computation be 


taken from an erroneous hypotheſis. Wt 
402. The 
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402. The inteſtines are exceedingly tenacious of 
their vis inſita, as they continue to contract themſelves 
long after they are taken out of the body, and even af- 
ter they are cold. The heart is even more tenacious 
than theſe, if you conſider all things; as is moſt evident 
in a young chicken, and in cold animals. Difterent 
muſcles are beſt excited into action by different ſtimu- 
li; as the bladder by urine, the heart by the blood, and 


the inteſtines by air. Though the nerves are removed, 


or the connection made by them between the muſcles 
and the brain cut off, the muſcles loſe but little of their 
irritable nature. It appears alſo from the example of 
polypi and other inſeQs, that the ſame irritable diſpoſi- 
tion extends very widely through the animal fibres. 
Theſe creatures have neither brain nor nerves, yet are 


exceedingly impatient of ſtimulus. Laſtly, we may ga- 
ther this from the affinity of plants ; of which very many 
flowers and leaves open or contra according to the 


various degrees of heat and cold, ſome even very quick- 
ly, fo that they are nothing inferior in this reſpect to 
animals. Neither does this depend upon weight, at- 
traction, or elaſticity, ſeeing it is ſeated in a ſoft abre, 
and vaniſhes when the ſame grows hard. 

40 3. But that the cauſe of motion is conveyed thro? 
the nerves into the muſcles, is certain from the experi- 
ments before: mentioned (367. et ſeq.) For the nerve a- 
lone has any feeling; this alone carries the commands of 
the ſoul; and of theſe commands there is neither intima- 
tion nor perception in that part whoſe nerve is either tied 
or cut, or which has no nerve. Moreover, on irritating 
the nerve or ſpinal marrow, even in a dead animal, the 
muſcle or muſcles which have nervous branches from 
thoſe parts are moſt vehemently convulſed. When the 
nerve of any muſcle is cut or tied, or the baſis of the 
ſpinal marrow compreſſed, or that part of the brain 
from whence the nerve has its origin, the muſcle be- 
comes paralytic, and languiſhes, and cannot by any force 
be recalled into action ſimilar to the vital one. But if 
the ligature be taken off from the nerve, the force 
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by which the muſele is put into action is again reco- 
vered by it. The nerve being irritated below the 
place where it is cut, the muſcle to which that nerve 

goes is contracted. This appears from numerous ex. 
_ periments, eſpecially thoſe made on he phrenic and 
recurrent nerves. 

404. This force is not the Ame wiſh the vis inſita. 
The former comes to the muſcle from without; where. 
as the other reſides conſtantly in the muſcle itſelf, Ihe 
nervous power ceaſes when life is deſtroyed; after wich 
the other, from certain experiments, appears to remain a 

long time: it is alſo ſuppreſſed by tying a ligature upon 
the nerve, by hurting the brain, or by drinking opium. 
The vis inſita ſuffers nothing from all theſe: it remains 
after the nerve is tied; and continues in the inteſtines 
though taken out of the body, and cut in pieces: it 
appears with great ſtrength in ſuch animals as are deſti. 
tute of brain: that part of the body is moved which has 
no feeling; and the parts of the body fee] which arc 
without motion. The will excites and removes the ner. 
vous power, but has no power over the vis inſita. 

40 5. In the motion of the muſeles, whether owing 

to the vis inſita or the nervous power, the fibres arc 
contracted towards the middle of its belly, and recede 
from one another outwards : they are alſo diverſified 
with various tranſverſe wrinkles : the whole muſcle al. 
To becomes ſhorter, and draws its extremities towards 
the middle; hence it draws towards each other thoie 
parts with which it was connected, in the reciprocal r- 
tio of their ſtrength : the muſcle alſo ſwells by its con- 
traction, becoming hard at the ſame time, and as it 
were increaſes its circumference on every fide. I have 
never obſerved it'to turn pale. Whether on the whole 
it is increaſed in bulk, or acquires more in breadth than 
it loſes in length, is difficult to be known. It draws at- 
ter it the tendons, which are obſequious to its motions, 
though of themſelves neither moveable nor irritable. 
The whole muſcle is alſo capable of being moved at 


once, or only a part of it: if one nnn, is fixed to 
| at 
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an immoveable part, that only is moved which is abe 
of e 5 
It it be demanded, Whether the arteries con- 
9 — tiung to muſcular motion ? and whether, the 
paily, which falls upon the lower limbs after a ligature 
upon the aorta, be not an argument thereof? we an- 


{wer, Not at all, further than as they conduce to the 


integrity of a ugs, or to the conſervation of the mu- 


tual ſtructure and habit of the parts, which they ſupply 


with vapour, tar, &c: for the irritation of an artery 


does not affect or convulſe the muſcle to which it be- 


longs; nor does a/ligature thereof cauſe. a palſy, unleſs 
after a conſiderable time, when the muſcles begin to be 
deſtroyed by a gangrene. Moreover, it is impracti- 
cable to explain the motion of peculiar muſcles from a 
cauſe derived with an equal force from the heart to all 
parts of the body. Laſtly, the influence of the will is 


confined to the nerves, without reſiding in the arteries 


or other ſohd parts of the body. 

407. But the direct manner by which the nerves 
excite motion in the muſcles, is ſo obſcure, that we may 
almoſt for ever deſpair of its diſcovery. And firſt, con- 
cerning the vis inſita, we do not indeed inquire; as this 
ſeems to be a more briſk attraction of the clementary 
parts of the fibre by which they mutually approach cach 
other, and produce as it were little knots in the middle 
of the fibre. A ſtimulus excites and augments this at- 
tractive force, which is placed in the very nature of the 
moving fibre. The other explanations are hypotheſes. 
As to nervous veſicles ſwelling by a quicker flux of the 


nervous ſpirits, they are inconſiſtent with anatomical 


truth, which demonſtrates the leaſt viſible fibres to be 
eylindrical, and in no part veſicular ; and likewiſe repug- 
nant to the celerity with which muſcular motion is per- 


formed, and with the bulk of a muſcle being rather di- 


miniſbed than increaſed during its action. Again, 


the inflation of rhomboidal chains in the fibres is e- 
qually repugnant to the celerity, to inſpection, and to 


3 they would alſo occaſion an immenſe waſle 


of 
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of ſtrength, and after all render the muſcle but little 
ſhorter. The nerves want that. irritable nature which 
is obſerved in the muſcular fibre. Finally, it is by no 
means demonſtrable, that the fibres, from ſo few nerves, 
can be fo numerous, or diſtributed in ſo many different 
tranfverſe directions, with reſpect to the muſcular 
threads, as thoſe hypotheſes require to be allowed. A 
complication of the nerves round the extremities or fi- 


bres, ſo as to contract them by their elaſticity, is found- 


ed upon a falſe ſtructure of the muſcular fibre, ſuppo- 
ſing the nerves to be diſtributed, where filaments of the 
cellular ſubſtance only can be demonſtrated. More- 
over, the phenomena of animals which, having neither 
brain or nerves, are yet very apt for motion, apparent- 
ly demonſtrate the intrinſic fabric of the muſcles to be 
ſufficient for their motion, without other aſſiſtance from 
the nerves. Other explanations, derived from ſphe- 
rules full of air in the blood, ſuppoſe a falfe nature of 
that fluid; namely, a repletion of it with elaſtic air, of 
which it has none, (281.) The animal ſpirits are not 
of the nature of an electric torrent. 

408. If we may add any thing to theſe omen, 
you may ſuppoſe the nervous liquor to be of a ſtimulating 
nature, by which means it forces the elementary par- 
ticles of the muſcular fibre to approach nearer to each 
other. The motive cauſe which occaſions the influx of 
the animal ſpirits into the muſcle ſo as to excite it into 
action, ſeems not to be the ſoul, but a law derived im- 
mediately from God. For animals newly born, or 
newly transformed, without any attempt, or exerciſe, 
know how to execute compound motions very difficult- 
ly to be defined by calculation. But the foul learns 
thoſe things which it does, very flowly, imperfecth, 
and by making experiments. That muſcle then is con- 
tracted which in a given time receives more of the ner- 
vous fluid, whether that be occaſioned by the will, or 
by ſome irritating cauſe ariſing in the brain, or applied 
to the nerve. 


| * But, tho* you may conjecure the ſoul to be ” 
cauſe 
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cauſe of the nervous motion, you cannot do the ſame 


with regard to that ariſing from the vis inſita. The 


heart and inteſtines, alſo the organs of generation, are 

overned by a vis inſita, and by ſtimuli. Theſe powers 
do not ariſe from the will; nor are they leſſened, or ex- 
cited, or ſuppreſſed, or changed by the ſame. No cuſ- 
tom nor art can make theſe organs ſubject to the will, 
which have their motions from a vis inſita: nor can it 


be brought about, that they ſnould obey the commands 


of the ſoul, like attendants on voluntary motion. It is 
ſo certain that motion is produced by the body alone, 
that we cannot even ſuſpect any motion to ariſe from a 
ſpiritual cauſe, beſides that which we ſee is occaſioned 
by the will; and, even in that motion which is occa- 
fioned by the will, a ſtimulus will occaſion the greateſt 
exertions when the mind is very unwilling. 

410. There ſeems to be this difference between the 
muſcles obeying the will, and thoſe which are gover- 
ned by a vis inſita; namely, that the latter, being more 
irritable, are very eafily excited into motion by a gentle 
ſtimulus; as for inſtance, the heart and inteſtines; 
which organs are moſt manifeſtly, and greatly, and 
conſtantly, irritable. On the other hand, the muſcles 
which obey the will, are neither endowed with fo great 
nor ſo durable a power of this kind. Hence, they ei- 
ther ſtand in need of the power of the will, or a ſtronger 
ſtimulus; by which, indeed, when they are excited, 
even theſe. are animated to motion againſt the will. 
Thus it happens, that, in apoplexies, the muſcles which 
obey the will, languiſh, and become paralytic, as being 
deſtitute of all influx from the brain; while the vital 
muſcles, having no occaſion for the operation of the 
brain, continue to be excited into contraction by their 
ſtimuli; the heart by the blood, and the inteſtines 
by the air and aliments. | | 

411. The ſtrength of this action in the muſcles is ve- 


ry conſiderable in all perſons, but more eſpecially in 


thoſe who are phrenetic, and ſome who are called ſtrong 
men; ſince frequently, with the uſe of a few muſcles 
ſy only, 
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only, they will eaſily raiſe a weight equal to, or much 


greater than, that of the whole human body itſelf. For 
even in one who is in his ſenſes, very ſlender muſcles 
ſuffice to elevate 200 or 200 pounds. The muſcles of 
the back will even ſuſtain 3000. Notwithſtanding this, 
we 'ſee, that much the greater part of the force or 
power exerted by a muſcle is always loſt without pro- 
ducing-any viſible effect. For all the mulcles are in- 
ſerted nearer the point or. centre of motion, than the 
weights they are applied to; and therefore their action 
is weaker, in the ſame proportion as they move a {hor- 
ter part of the lever, than that to which the weight is 
applied. Moreover, in moſt of the bones, eſpeciall/ 
thoſe of the limbs, the muſcles are inſerted at very acute 
angles; whence again the effect which a muſcle exerts 


in action, is proportionably leſs as the ſine of the angle 


intercepted betwixt the bone and the muſcle is leſs than 
the whole ſine. Again, the middle part of all muſcu- 
lar force is loſt, becauſe it may be reckoned as a cord 
extended, and drawing an oppoſite weight to its fixed 
point. Again, many of the muſcles are ſeated in the 
angle of two bones, from one of which ariſing they 
move the other; and therefore, that bone beiug moved, 
they are bent, and of courſe, like an inflectsd cord, re- 
quire a new force to extend them. Many of them pals 
over certain joĩuts, each of which they bend in ſome de- 
gree, whereby a leſs part of their remaining force goes 
to bend the joint to which they are particularly deſti- 
ned. The fleſhy fibres themſelves of the muſcles fre- 
quently intercept angles with the tendon in which they 
terminate; from whence a great part of their force is 
loſt, as much as is equal to the difference or deviation 
betwixt the ſine of the angle of their inſertion and the 
whole ſine. Finally, the muſcles move their oppoſed 
weights with the greateſt velocity and expedition, ſo as 
not only to overcome the equilibrium, but likewiſe to 
add a conſiderable celerity to the weight. | 
412. All theſe loſſes of power being computed, make 


it evident, that the force exerted by muſcles in their 
1 con- 
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contraction, is exceeding great beyond any mechanical 
ratio or proportion whatever; ſince the effect is ſcarce 
Z; of the whole force exerted by the muſcle, and yet 
only a ſmall number of theſe muſcles, weighing but a 
few pounds, are able not only to raiſe ſome thouſands 


of pounds, but alſo with a conſiderable celerity. Nor 


is this to be reputed any defect of wiſdom in the Crea- 
tor. For all thoſe loſſes of power were neceſſary to- 


wards a juſt ſymmetry or proportion of the parts, with 


the various motions and celerities required by the muſ- 
cles to act in different directions; all which have no 
ſhare in the compoſition of engines mechanically. But 
we may, however, conclude from hence, that the action 
of the nervous or animal fluid is very powerful, ſince, 
in an engine ſo ſmall, it can exert a force equal to ſome 
thouſand pounds for a confiderable time, or even for 
many days together ; nor does this ſeem to be otherwiſe 
explainable, than by the incredible celerity by which 
the influx of this fluid obeys the command of the will. 
But how, or from whence, it acquires ſuch a velocity, 
is not in our power to ſay; it is ſufficient, that we know 
the laws of its motion are ſuch, that a given action of 
the will produces a new and determinate celerity in the 
nervous fluid or juice. | 
413. The eaſy and ſudden relaxations of muſcles in 
their motion are aſſiſted by the actions of their antago- 
nit muſcles. Namely, in all parts of the body every 
muſcle is counterpoiſed by ſome weight, elaſticity, an 
oppoſite muſcle, or a humour acting againſt the cavity 
of a muſcle, by which it is expelled. This cauſe, which 
$a vis infita, continually operates as long as the muſcle 
acts; and fo ſoon as the additional celerity derived from 
the brain abates, it reſtores the limb or other part im- 
mediately to its former eaſy ſtate, in which there is an 
equilibrium betwixt the muſcle and its oppoſing cauſe. 
Whenever the antagoniſt power is removed from the 
muſcle, there are none of them but muſt contract, ex- 
tending their oppoſites, by which the diſtended nerves 
excite an uneaſy ſenſe, and cauſe a ſtronger endeavour 
| | towards 
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towards recovering the equilibrium. Hence one of the 
flexor muſcles being cut in two, the extenſor operates 
even in a dead body; and the reverſe. 

14. But there are other means, by which the mo- 
tions of the muſcles are rendered more ſafe, certain, and 
eaſy. The large long muſcles, by which the greater 
motions of flexure are performed, being included in 
tendinous capſules or cafes, drawn and tightened by o- 
ther muſcles, are thus ſecured and ſtrengthened; for ſo 
the muſcle remains preſſed againſt the bone, in a ſtate 
of contraction, all the time that the limb is bent, and 
avoids a conſiderable loſs of its power. But the long 
tendons, -which are incurvated or extended over joints 
in their motion, are received and confined by peculiar 
bands, which retain them within their ſlippery channels, 
and keep them from flipping out under the ſkin ; which 
diſlocation. of the tendon, whenever it bappens, is at- 
tended with a cramp of the muſcle, fevere pain, and loſs 
of motion. The ſame kind of guidance or direction is 
received by ſome of the muſcles, which perforate others 
in their courſe, In other parts, the tendons are either 


carried round certain eminences of the bone, in order 


that they may be inſerted at greater angles into the 
bone which they move; or elſe they are inſerted into 
another bone, from whence a diſterent tendon deſcends 
under a larger angle into the bone to be moved. In 
other parts, the muſcles which are derived from conve- 
nient ſituations, have their tendons carried round in a 
contrary direQion by nature, ſo that they paſs into the 
part to be moved as it were round a pully. Nature ha 
likewiſe ſurrounded the muſcles on all ſides with fat, 
which is ſpread alſo betwixt their bundles of fibres and 
the ſmall fibres themſelves which he contiguous toge- 
ther; which fat, being preſſed out by the turgeſcence 
of the muſcles and fibres, renders: them ſoft, flexible, 
ſlippery, and fit for motion. | 

416. Moreover, the power and action of one muſcle 
is determined by the co- operations or oppoſitions of o- 


thers, which ſerve either to hold firm ſome part from 
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whence the muſcle ariſes, or to bend it together with 


the muſcle, or elſe ta change its action from the per- 
pendicular to the diagonal, by concurring to afhiſt its 


force at the ſame time. The muſcles allo aſſiſt one a- 


nother, even thoſe which are ſeparated at a conſider- 
able diſtance, the firſt- keeping the bone firm which is 


not to be moved, and out of which the ſecond ariſe. 
Therefore, the action of no one muſcle can be under- 


ſtood from conſidering it alone; but all the others muſt 
likewiſe be brought into the conſideration, which are 
either inſerted into the muſcle itſelf, or into any of the 
parts to which the ſaid muſcle adheres, 

417. By theſe muſcles, variouſly conſpiring and op- 
poſing each other, are performed walking, ſtanding, 


flexion, extenſion, deglutition, and all the other ge- 


{tures and offices of the ſeveral parts in the living body. 
But the muſcles have likewiſe ſome common or public 
actions, by which they are of ule to the whole animal. 
They haſten the return of the venous blood, by preſs- 
ng it out from the veins both of the muſcles them- 
ſelves as well as of the veins which lie betwixt them; 
for the blood in theſe veſſels, diſtributed betwixt the 
turgid bundles of a contracted muſcle, is, by the valves, 
determined towards the heart only : they likewiſe re- 
turn the fat to the blood; and thake, grind, or denſi- 
fy the arterial blood, and return it quicker to the 
lungs. Again, in the liver, meſentery, womb, &c. 
they promote the courſe of the contained blood, bile, 
and other juices, fo as to leſſen the danger of their ſtag- 
nation: they ſerve alſo to increaſe the ſtrength of the 
ſtomach, by adding their own ſtrength to it, whereby 
digeſtion is promoted; inſomuch that all ſedentary and 
inactive courſes of life are contrary to nature, and pave 
the way to diſeaſes from a ſtagnation of the humours, 
or from a corruption or crudity of the aliments. The 
large muſcles, which are generally placed round any 
of the cavities of the body, propel the blood con- 


tained in that cavity, and preſs it towards the heart. 


But by too much exerciſe or action, the muſcles 
8 D d 2 them- 
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themſelves grow hard and tendinous on all ſides ; render 


the parts upon which they are incumbent cartilaginous, 


or elſe change thoſe which are membranous into a 
bony nature; increaſe the roughneſs, protuberances, 
and proceſſes, of the bones which lie next to them, 


and excavate their flat parts; dilate the cells ſeated in 
the diplõe; and bend the bones towards theſe parts. 
418. The muſcle which the ſtimulus has ceaſed to 


irritate, or for the action of which the mind has no oc- 


caſion, is relaxed, and grows ſoft ; its wrinkles are fil 
ed up, and grow plain; its fibres are rendered longer, 
receding from the middle towards the fixed extremi- 


ties; and its ſwelling falls. Whatever is the cauſe of 
additional contraction is then taken away; but that re. 
mains without which the muſcle never is as long as it is 


alive. Nor is this the work of an antagoniſt muſcle, 
although it may be aſſiſted by it. It may be aſked, 
What becomes of the ſpirit that is ſent forth from the 
brain? A part of it perhaps exhales; I ſuſpect a part to 
adhere to the fibre; and that thus it happens that the 


muſcles grow ſtrong with exercile, and their braun 


parts become thicker, 


CHA P. XIII. 
Of the Senſe of Tovucn., 
419. .T HE other office of the brain and nerves is 


to percerve ; that is, to ſuffer a change from 
the actions or impreſſions of external bodies, and therc- 
by excite other correſponding changes or repreſenta- 


tions in the mind. We ſhall, therefore, firſt lead our 
examination to each of the ſenſes in particular ; and 


then conſider what is common to all of them, with 


the changes which follow from thence in the common 


ſenſory and in the mind. 
420. The ſenſe of wh 1s anderiiood -f in a twofold 


manner. For, by this term, in general, we call all 


changes 
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changes of the nerves, ariſing from heat, cold, rough- 
neſs, ſmoothneſs, weight, moiſture, dryneſs, or other 
affections of external bodies, in whatever part or organ 
they are applied to cauſe a change. In this ſenſe, the 
touch is aſcribed to almoſt all parts of the human bo- 
dy, to ſome more, to others leſs; as in different places 
of the body the nerves are more numerous and bare, or 
covered with more tender membranes; and thus even 
pain, pleaſure, hunger, thirſt, anguiſh, itching, and 
the other ſenſations, belong to the ſenſe of feeling. 


421, But, in a ſomewhat different and more proper 


acceptation, the ſenſe of touch is faid to be the change 
ariſing in the mind from external bodies applied to the 
ſkin, more eſpecially at the ends of the fingers. For, 
by the fingers, we more accurately diſtinguiſh the tan- 
gible qualities of things than by other parts of our body. 

422. Indeed, this ſenſe does not eaſily diſtinguiſh 
any particles by the ſkin, which it does not touch. But 
ſince the touch is more peculiarly aſcribed to the cuta- 
neous papillæ, therefore the ſtructure of the ſkin is to 
be firſt deſcribed. That part, then, which is called the 
true tin, is compoſed of a thick cellular net-work, 
whoſe fibres and plates are cloſely compacted and in- 
terwove together in an intricate manner, which renders 


it porous, and capable of contracting or dilating to a . 


ſurpriſing degree. Its ſtrata, when expoſed to the air 
by turning up the epidermis, become more cloſely 
compacted together; the ſame is inſenſibly relaxed to- 
wards fat, and is reſolved into a ſofter cellular texture. 
It is more tender in ſome places, and in others more 
hard. Within this ſubſtance run many ſmall arteries, 
which come from the ſubcutaneous ones, which, tho? 
neither large nor of a very great length, are yet nu- 


merous in ſome parts of the ſkin, which look red, as 
in the cheeks; but in other parts they are fewer in 


number. The veins ariſe in great numbers from the 
ſubcutaneous net-work, and the nerves likewiſe in the 


ſkin are very numerous; but they vaniſh ſo ſuddenly, 


that it is very difficult to trace the ultimate extremities 
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of them. Betwixt the ſkin and muſcles is placed the 


cellular fabric, into which the ſkin is inſenſibly reſolved, 
in moſt parts repleniſhed with fat, the little eminences 


of which preſs upon the ſmall hollows of the {kin ; but 


in ſome, as the penis, red part of the lips, &c. it is de- 
ſtitute of fat. "There are very few parts in the body of 
man where the ſkin is immediately joined to the muſ- 
cular fibres without any ſeparation by fat or cellular 
ſubſtance ; for, though the dartos of the teſticle has no 
muſcular fibres, it is not without the cellular ſubſtance, 
There are ſome places, indeed, where tendinous fibres 
are inſerted into the ſkin; as in the neck, in the palms 
of the hands, and ſoles of. the feet. 
. 423. Throughout the whole ſurface of the ſkin in 
moſt parts of the body, but with ſome difficulty, you 
will find it to have a rough appearance after the cuticle 
is taken off; but in the human body theſe are fo ob- 
tuſe, that, unleſs you underſtand them to be very mi- 


nute granulations, they are raiſed hardly any viſible 


height above the ſkin. But in the ends of the fingers 
there are larger round papillæ leated in cavities of the 
cuticle, and receiving nerves very difficultly ſeen ; 
namely, a little mount or protuberance formed of ſmall 
veſſels, with one or more {mall nerves wrapped up to- 
gether in the cellular ſubſtance. Theſe, in the lips 
and plans penis, after long maceration, appear villous 
or down-like; and are ſeen moſt evidently of all in the 
tongue, from the fabric of which we conclude, by a- 
nalogy, with reſpect to the other cutaneous papillæ. 


424. Over the ſurface of the ſkin is placed another 
covering, which is not ſo liable to be injured by the 
air, and which coheres with the ſubjacent ſkin by an infi- 


nite number of ſmall bloodleſs veſſels, and by hairs which 
paſs through its ſubſtance. The outer ſurface of this 
covering, as it were of an horny fabric, is dry, inſen- 


fable, and not ſubject to putrefaction ; but, being deſti- 


tute of veſſels and nerves, it appears in a particular 
manner wrinkled and ſcaly, and is joined to the ſkin by 
a kind of net-work. This is called the epidermis or 
2 cuticle, 
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cuticle, which is perforated by an infinite number of 


pores, ſome larger for the ſweat, and others ſmaller 
for the perſpirable vapours, out of whoſe duQts, ex- 
anded and cemented by the interpoſition of a con- 
denſed glue, the ſubſtance of the cuticle is probably 
compoſed. By preſſure or burning, the cuticle grows 
thicker, by the addition of new plates or ſcales, form- 
ed betwixt the ſkin and thoſe which he outermoſt ; and 
this is called à callus. But even naturally, in Blacks, 
the cuticle has two diſtinct plates. 13301 
425. The inner ſurface of the cuticle is more ſoft 
and like a pulp, ſomewhat like an half fluid or a con- 
creted mucus z; whence, by macerating ſome time in 
water, it ſeparates from the former, diificultly in Eu- 
ropeans, but eaſily in the Blacks, where it is truly mem- 
branaceous, ſolid, and ſeparable, as in the palate of 
brutes. This ſurface of the cuticle lies incumbent on 
the ſkin itſelf, whoſe papillz, in thoſe parts where they are 


to be found, are received into the ſoft cuticular alveoli 


or ſockets. This is commonly called rete Malpighianum, 
although it be certain there are no perforations viſible 
through it, like thoſe of a ſieve. 

426. That this reticular body is compoſed of a hu- 
mour, tranſuding from the ſurface of the true ſkin, 
ſeems very probable. As to the fabric of the cuticle 
itſelf, it is obſcure ; for ſince it is both caſt off, or re- 


generated, inſenſible, and deſtitute of veſſels, it does 


not ſeem to belong to the organical parts of the body. 
Whether is it the outer part of the Malpighian mucus 
(425:), coagulated and condenſed by the air and by 
preſſure ; after being perforated with a number of ex- 
haling and inhaling ducts, the mouths of which are 
cemented together by the interpoſed condenſed glue? 
and, whether or not are we perſuaded to this opi- 
nion by the mucous expanſion upon the membrane of 
the tympanum? to which add, the diſſolution of it 
in water, obſerved by the more eminent anatomiſts 
1 is by others denied in the cuticle of 
Blacks. | | 25 


427. More- 
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427. Moreover, to the hiſtory of the ſkin belong 
the ſimple glandules, which are ſeated in very many 
places under the ſkin in the cellular fabric; from 
whence perforating the ſkin by their excretory duct, 
they pour out a ſoft half fluid liniment. Other ſeba- 
ceous glandules, partly ſimple and partly compound, 
generate a dry white liniment, of an harder conſiſtence 
in the face, but more oily in the groins and arm-pits, 
with which the ſkin being anointed, ſhines, and is de- 
fended both from the air and outward attrition. They 


are found ſeated in all parts of the body that are under 


a neceſſity of being more immediately expoſed to the 
air, as in the face, where there are a great number of 
the compound fort; or wherever the ſkin 1s liable to 


any great attrition, as in the arm-pits, nipples, groins, 


glans penis, nymphæ, anus, and hams. They fre- 
quently ſend out hairs. If it be aſked, Whether theſe 
follicles are ſeated in all parts of the ſkin ? we anſwer, 
That, although anatomy does not every where demon- 
ſtrate them, yet it ſeems probable that they are in no 
part abſent, as may appear from the ſordes collected 
about the whole ſurface of the body, ſeemingly of the 
ſebaceous kind. But there is another ſort of liniment 
or oily ointment poured out upon the ſkin from the fat 


itſelf, by its particular pores, without the intervention 


of glands (209.); and this more eſpecially where the 
ſkin is clothed with hair, as in the ſcalp. 

428. Again, both the Hair and nails are appendages 
to the ſkin. The former are ſcattered over almoſt the 
whole ſurface of the body, the palms of the hands and 
ſoles of the feet excepted; in moſt parts ſhort and ſoſt; 
but longer upon the head, mouth, cheeks, and chin, 

with the breaſt in men; alſo, upon the forepart of the 
limbs, in the arm-pits, groins, and pubes. They ariſe 
from the cellular texture lying under the ſkin, originat- 
ing from alittle bulb which is membranous, ſtrong, val- 
cular, and of an oval ſhape, and more lax towards the 
cellular texture, (and from this baſis the hairs are aug- 


mented by veflels); in which little bulb another _ 
| ; es 
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lies hid, at firſt roundiſh, but afterwards cylindrical, 

and ſurrounded with blood. In that ſecond. bulb lies 
the hair, laid over with a fat humour. The hair, 
with both its cylindrical ſheaths, comes to the cutaneous 
hole, goes out through the ſame paſſage, and forces the 
epidermis into a ſimilar ſheath ; from whence the in- 
corruptibility of the hair: and then the cover cannot be 
ſeparated farther from the cortex; but the filaments, 
and ſpongy and cellular matter, are continued throughout 
the whole length of the hair. he hairs grow natu- 


nally in the cellular ſubſtance under the ſkin ; but, by 


diſeaſe, they are ſometimes formed within the fat of o- 
ther parts. They grow continually; and are renewed 
again, after being cut, by a protruſion of their medul- 
lary ſubſtance from the {kin outward, under a produc- 
tion of the cuticle. When the hairs are deſtitute of this 
medulla in old people, they dry up, ſplit, and fall off. 
Their colour is from the juice, which fills the internal 


cellular texture. They ſeem to perſpire through their 


extremities, and - poſſibly throughout their whole ſur- 
face; as we may conclude from the conſtant force of 
protruſion in their medulla, which, in the plica Poloni- 
ca, wants a boundary to terminate it. 'To which add, 
the luminous ſtreaks or rays that come out from the 
hairs of an animal electrified. The ſubcutaneous fat, or 
oil, ſeems to follow, and tranſude through the medul- 
ary tract and pores of the hairs. 3+. 26 
429. The ails are of the nature and fabric of the 
cuticle; like which they are alſo inſenſible, and renew- 
able after being cut or fallen off. They are found 
placed upon the backs of the ends of the fingers and 


toes, which they ſupport, to make a due reſiſtance in 


the apprehenſion of objects, having the nervous papil- 
ary bodies, that ſerve the organ of touch, placed under 
their lower ſurface. They ariſe with a ſquare root, in- 
termixed with the perioſteum, a little before the laſt 
points, from betwixt the outer and inner ſtratum of the 
kin; and paſſing on ſoft, go out by a lunar cleft in the 
external plate of the ſkin, where the cuticle returns 
8 Ee: | back, 


1 

| 
1 
9 
} 

ö 

4 


205 T O U H. Cnax. XII. 


427. Moreover, to the hiſtory of the ſkin belong 
the ſimple glandules, which are ſeated in very many 
places under the ſkin in the cellular fabric; from 


whence perforating the ſkin by their excretory duct, 


they pour out a ſoft half fluid liniment. Other ſeba- 
ceous glandules, partly ſimple and partly compound, 


generate a dry white liniment, of an harder confiſtence 


in the face, but more oily in the groins and arm-pits, 
with which the ſkin being anointed, ſhines, and is de- 
fended both from the air and outward attrition. They 
are found ſeated in all parts of the body that are under 


a neceſſity of being more immediately expoſed to the 


air, as in the face, where there are a great number of 
the compound fort; or wherever the ſkin is liable to 


any great attrition, as in the arm-pits, nipples, groins, 


glans penis, nymphæ, anus, and hams. They fre- 
quently ſend out hairs. If it be aſked, Whether theſe 
follicles are ſeated in all parts of the ſkin ? we anſwer, 
That, although anatomy does not every where demon- 
ſtrate them, yet it ſeems probable that they are in no 
part abſent, as may appear from the ſordes collected 
about the whole ſurface of the body, ſeemingly of the 
ſebaceous kind. But there is another ſort of liniment 
or oily ointment poured out upon the ſkin from the fat 


itſelf, by its particular pores, without the intervention 


of glands (209.); and this more eſpecially where the 
{ſkin is clothed with hair, as in the ſcalp. 

428. Again, both the Hair and nails are appendages 
to the ſkin. The former are ſcattered over almoſt the 
whole ſurface of the body, the palms of the hands and 
ſoles of the feet excepted ;'in moſt parts ſhort and ſoſt; 
but longer upon the head, mouth, cheeks, and chin, 
with the breaſt in men ; alſo, upon the torepart of the 
limbs, in the arm-pits, groins, and pubes. They ariſe 
from the cellular texture lying under the ſkin, originat- 


ing from alittle bulb which is membranous, ſtrong, val- 


cular, and of an oval ſhape, and more lax towards the 


cellular texture, (and from this bafis the hairs are aug- 
mented by veſſels); in which little bulb another bulb 


lies 
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lies hid, at firſt roundiſh, but afterwards cylindrical, 
and ſurrounded with blood. In that ſecond bulb lies 
the hair, laid over with a fat humour. The hair, 
with both its cylindrical ſheaths, comes to the cutaneous 
hole, goes out through the ſame paſſage, and forces the 
epidermis into a ſimilar ſheath ; from whence the in- 
corruptibility of the hair: and then the cover cannot be 
ſeparated farther from the cortex; but the filaments, 


and ſpongy and cellular matter, are continued throughout 


the whole length of the hair. The hairs grow natu- 
rally in the cellular ſubſtance under the ſkin ; but, by 
diſeaſe, they are ſometimes formed within the fat of o- 
ther parts. They grow continually; and are renewed 
again, after being cut, by a protruſion of their medul- 
lary ſubſtance from the ſkin outward, under a produc- 
tion of the cuticle. When the hairs are deſtitute of this 
medulla in old people, they dry up, ſplit, and fall off, 
Their colour is from the juice, which fills the internal 


cellular texture. They ſeem to perſpire through their 


extremities, and poſhbly throughout their whole ſur- 
face; as we may conclude from the conſtant force of 
protruſion in their medulla, which, in the plica Poloni- 
ca, wants a boundary to terminate it. To which add, 
the luminous ſtreaks or rays that come out from the 
hairs of an animal electrified. The ſubcutaneous fat, or 
oil, ſeems to follow, and tranſude through the medul- 
lary tract and pores of the hairs. | 

429. The nails are of the nature and fabric of the 
cuticle; like which they are alſo inſenſible, and renew- 
able after being cut or fallen off. They are found 
placed upon the backs of the ends of the fingers and 
toes, which they ſupport, to make a due reſiſtance in 
the apprehenſion of objects, having the nervous papil- 
lary bodies, that ſerve the organ of touch, placed under 
their lower ſurface. They ariſe with a ſquare root, in- 
termixed with the perioſteum, a little before the laſt 
joints, from betwixt the outer and inner ſtratum of the 
kin; and paſſing on ſoft, go out by a lunar cleft in the 
external plate of the ſkin, where the cuticle returns 
e . . 
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back, and is partly laid over the outſide of the nail, to- 
5 gether with which it is extended forward as an outer 
covering. The nail itſelf is of a ſoft tender fabric where 
it firſt ariſes, partly covered by the ſłin; but, by age 
and contact with the air, it in time headers into a ſolid, 
horny, and elaſtic body, compoſed of long hair like 
threads, cemented together by interpoſed glue, and di- 
ſtinguiſhable from each other by intervening ſulci or 
furrows, by which one may be able to ſplit them into a 
number of leſſer orders. The nail thus formed, ex. 
tends itſelf to the extremity of the finger; and is, in 
this tract, lined all along internally within its concaye 
ſurface, by an expanſion of the true ſkin, and ſubjacent 
erioſteum intermixed; the filaments; of which ariſe 
firſt ſhort, and are afterwards continued of a greater 
length, till they become longeſt of all at the extremity 
of the nail to which they cohere. Theſe are moſt inti- 
mately connected into the root of the nail. Over the 
outer furface of the nail, ſome part of the ſkin is again 
at liberty, and lies under the nail, and diſtinct from it, 
and has its own epidermis. , A furrowed net-work is 
interpoſed betwixt the ſkin and nail, which is alſo eaſily 
ſeparable and ſoft, for the protection of the papillæ; 
from thence the furrows grow gradually harder, fo that 
at laſt they can ſcarce be diſtinguiſhed from the nail, 
The-tendons do not reach quite ſo far as the nail. 
430. The cellular ſubſtance is without fat, except in 
a few places to allow a neceſſary motion to the ſkin, 
Where it is repleniſhed with the fat, it ſerves to defend 
the warmth of internal parts from the cold air; to ren- 
der the ſkin moveable upon the muſcles ;- to fill up the 
cavities betwixt the muſcles themſelves; and to render 
the whole body white and uniform. The ſkin, cuticle, 
and its Malpighian mucus, ſerve not only to limit the 
external bounds of the body every where; but likewiſe, 
where they ſeem to be perforated, paſſing inward, they 
degenerate by degrees. For the cuticle is manifeſtly 
extended into the anus, urethra, vagina, cornea of the 


JS A pallogenmont, and tongue; nor is i 
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wanting even in the ſtomach itſelf and inteſtines; al- 
though, by the perpetual warmth and moiſture, its fa- 
bric be altered, and extended or relaxed into their vil- 
lous covering. Thus the true ſkin is continued into 
the internal fabric of the palate, tongue, pharynx, no- 
ſtrils, vagina, &c. where it degenerates always into a 
white, thick, pulpy, commonly called nervous, coat of 
thoſe parts. HASTE 
31. What has been hitherto advanced, is ſufficient 
to enable us to underſtand the nature of touch. The 
papillæ, ſeated in the larger winding ridges at the ends 
of the fingers, regularly diſpoſed in ſpiral folds, are, by 
the attention of the mind, a little raiſed or erected; as 
pears from frights or ſhiverings; as we ſee in the 
nipples of women, in the handling of tangible objects, 
and by light friction; whereby, receiving the impreſſion 
of the object into their nervous fabric, it is thence con- 
veyed, by the trunks of the nerves, to the brain. This 
is what we call the touch, whereby we become ſenſible 
chiefly of the roughnels of objects; in which ſome per- 
ſons have fo ſharp a ſenſation, that they have been 
known to diſtinguiſh colours by touching the ſurface 
only. By this ſenſation we perceive heat, when it ex- 
ceeds in bodies the heat of our fingers; and weight 
likewiſe, when it preſſes more than is uſual. Humidity 
we judge of by the preſence of water; ſoftneſs, by a 
yielding of the object; hardneſs, from a yielding of the 
finger; figure, from the limits or rough circumſcribed 
ſurface ; diſtance, from a rude calculation or eſtimate 
made by experience, to which the length of the arm 
ſerves as a meaſurè: ſo the touch ſerves to correct the 
miſtakes of our other ſenſes; but yet it ſometimes errs 
itſelf, and then the other ſenſes ſhew themſelves to be 
true guides to the animal without that of touch. 
432. The mucous body of Malpighius moderates the 
action of the tactile object, and preſerves the ſoftneſs 
and ſound ſtate of the papillæ. The cuticle excludes 
the air from withering and deſtroying the ſkin ; quali- 
ies the impreſſions of bodies, fo that they may be only 
2 ſufficient 
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ſufficient to affect the touch, without cauſing pain: and, 
therefore, when it is become too thick by uſe, the ſenſe 
of feeling is either loſt or leſſened ; but if it be too thin 
and ſoft, the touch becomes painful. The hairs ſerye 
to defend the cuticle from abraſion; to preſerve and in- 
creaſe the heat; to cover and conceal ſome parts, and 
render the membranes of others irritable, which nature 
required to be guarded from the entrance of inſeQs; 
and perhaps they may ſerve to exhale ſome uſeleſs va- 
pours, or afford a paſſage to the exhaling oil. The 
nails ſerve to guard the touch, that the papillæ and ends 
of the fingers may not be bent back by the reſiſtance 
of tangible objects: at the ſame time they increaſe the 
power of apprehenſion, and affiſt in the handling mi. 
nute objects. In brute animals, they generally ſerve as 
weapons of offence ; and might be of the fame uſe to 
man, if they were not cut off,” 


433. But theſe are not all the uſes of the kin, 


For one moſt important office of that covering is 
to exhale from the body a large quantity of humour 
and other matters to be carried off by the air. Ac- 
cordingly, the whole ſurface of the ſkin ſweats out a 
vapour by an infinite number of ſmall arteries, either 
coiled up into papillæ, or ſpread on the ſkin itſelf, which 
paſs out, and exhale through correſponding pores of 
the cuticle ; although the courſe or direction of the 
veſſels which pour out this vapour be changed in paſſing 
from the ſkin to the cuticle. 'Theſe exhaling veſſels or 
arteries are eaſily, demonſtrated by an injection of wa- 
ter or fiſh-glue into the arteries; for then they ſweat 
out from all parts of the ſkin an infinite number of ſmall 
drops, which being transfuſed under the cuticle, ren- 
dered impervious by death, raiſe it up into a bliſter. 
434. In a living perſon, this exhalation is many ways 
demonſtrable, A clean looking: glaſs, placed againſt 
the warm and naked ſkin, is quickly obſcured by the 
moiſt vapour. In ſubterraneous caverns, where the 
air is more denſe, it more plainly goes off into * air, 
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from the whole ſurface of the body, in the form of a 
viſible and thick cloud. 241 N | 
435. Whenever the motion of the blood is increa- 
ſed, while at the ſame time the ſkin is hot and relaxed, 
the ſmall cutaneous pores, inſtead of an inviſible va- 
pour, diſcharge fwweat, conſiſting of minute, but viſible 
drops, which run together into larger drops by joining 
with others of the ſame kind. But thoſe parts chiefly 
are ſubject to ſweat which are hotteſt ; that is to ſay, 


- where the ſubcutaneous arteries are largeſt, and have 


a greater action from their reſiſtance, as in the head, 


breaſt, and foldings of the ſkin. The experiment be- 


fore mentioned (433.), together with the ſimplicity of 
nature ' herſelf, joining with the viſible thickneſs or 
cloudineſs of the cutaneous and pulmonary exhalation 


(434), ſufficiently perſuades us, that the perſpirable 


matter and ſweat are diſcharged through one and the 


ſame kind of veſſels, and differ only by the quantity and 


celerity of the matter. But together with the ſweat is 
intermixed the humour of the ſebaceous glands (427. 
and the ſubcutaneous oil, which being more plentifully 
ſecreted, and diluted with the arterial juice, flows out 
of an oily and yellow conſiſtence, and chiefly gives 
that ſmell and colour to the ſweat for which it is remark- 
able. Hence we find it more fetid in the arm-pits, 
groins, and other parts, where thoſe glandules are moſt 
numerous or abundant, Both blood and. ſmall ſand 
have been known to proceed from the ſkin along with 
the ſweat. 5 95 | 

436. Concerning the nature of perſpiration, we are 
to inquire by experiments, and by analogy with the 
pulmonary exhalation, which more frequently and a- 
bundantly perſpires a vaporous cloud of the ſame kind, 
more eſpecially viſible in a cold air. That what flies 
off from the body in this exhalation is chiefly water, 
appears from experiments, by which the breath, being 
condenſed in large veſſels, forms into watery drops. 
Agreeable with this, we find the obſcuring vapour 
condenſed by a looking-glaſs to be extremely ſubtle, ſo 
nes as 
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as wholly to fly off again from it; and the ſame is con- 
firmed by the obſtructed matter of perſpiration paſſing 
off by urine, or frequently changing into a diarrhœa; 
and from the eaſy paſſage of warm liquors in the form 
of perſpiration by a hot air, or elfe by the urinary paſ- 


ſages in a cold air. The water of theſe vapours is 


chiefly from what we drink, but is in part ſupplied 
from the inhalation of the ſkin.” F requently, even the 
particular ſmell of the aliments may be plainly percei- 
ved in the perſpiration; and there is alſo an admixture 
of the electrical matter in every e but in ſome 
it is more evidently lucid. 


437. But that there are, beſides water, ſome volatile 


particles intermixed of an alkaline nature, is evident, 
as well from the nature of our blood, as the conſider. 
able miſchiefs which follow from a retained perſpira- 
tion. This volatile alkaline matter ariſes from the 
finer particles of the blood, attenuated by perpetual 
heat and triture, and changed into an acrimonious na- 
ture. Theſe afford the ſcent which is cloſely followed 
by dogs, who would not know their maſters unleſs ſome- 
thing of a particular nature perſpired from each perſon, 


438. The quantity of our perſpiring moiſture is ve- 


ry large, whether'we conſider the extent of the organ 
by which it is ſeparated, the abundance of vapours de- 
_ rived from the lungs only; or barely take a review of 
the experiments made by Sanctorius, in which five 
pounds out of eight, but by other experiments in a colder 
country from fifty- ſix to thirty ounces, of the food and 
drink taken into the body in a natural day, were found to 
fly off by perſpiration only, excluſive of any of the vi- 
fible diſcharges, and without making any addition to the 
weight of the body; but from this weight you muſt de- 
duce that of the ſaliva; mucus of the noſe, and ſweat. 
But the cutaneous exhalation is even much larger than 
this; ſince it is not only throws off ſuch a quantity of the 

indigeſted food and drink, but likewiſe what is added to 
the blood by the way of inhalation (442.), which enter. 


ing, often in a very conſiderable quantity, is thus again 


expelled, 
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expelled. But different diſpoſitions, of the air, and of 
the human body, cauſe great variations in thoſe mat - 
ters. In warm countries, in the ſummer-months, and 
in young exerciſed perſons, more goes off by tranſpi- 
ration from the body, and leſs by the urine. But in 
cold climates, during the temperate or winter feaſons, 
in aged or inactive perſons, more goes off by the urine 
than by the inſenſible diſcharge. But in temperate 
countries, making a computation throughout the whole 
year, ſomething. more is perſpired than what paſſes off 
by urine ; and joining together all the experiments 
made in different countries, both excretions are almoſt 
alike. | The difference of time after feeding does alſo 
in ſome meaſure vary the quantity tranſpired; but in 
general it is moſt copious at that time when the greater 
part of the digeſted nouriſhment is conveyed into the 
blood, and therewith attenuated fo as to be fit for ex- 
halation. It is naturally diminiſhed in ſleep, even in 
the warmer climates. but it is increaſed by the heat of 
/ / oo unbet | 
439. In general, a plentiful and uniform perſpira- 
tion, with ſtrength of body, are good ſigns of health; 
for whenever it abounds from too great weakneſs, it is 
obſerved to do more mifchief than none at all, if the 
writings. on that head are ſufficiently to be depended 
on. It is thus a ſign of health, becauſe it denotes a 
free pervious diſpoſition of the veſſels diſperſed through- 
out the whole body, together with a complete digeſtion 
of the nouriſhment, the greater part of which is per- 
fectly attenuated: into a vapour. When it is diminiſh- 
ed, it indicates either a. conſtriction of the ſkin, a 
weakneſs of the heart, or an imperfect digeſtion of the 
aliments. Perhaps in too great a perſpiration the 
nervous ſpirits themſelves are evaporated. This diſ- 
charge is, by moderate exerciſe, increaſed to ſix times 
that of an idle perſon, even to an half or whole pound 
in an hour, aided by ſtrong and open veſſels, by warm, 
watery, and vinous drinks, with animal food of an eaſy 
digeſtion, and a heavy, temperate, or moderately warm 
227 | alr, 
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air, aſſiſted with joyful affections of the mind. The 


contrary of theſe either leſſen or ſuppreſs the perſpira - 


tion; as thick ſkin, a moiſt air, or a cold and dry one, 
with reſt, more frequent bathing than uſual, or from 


# diarrhoea ſuddenly. arifing, and laſtly from a neryous 


concuſſion from a diſagreeable affection of the mind. 


However, the continuance of life does not depend on 


a ſcrupulous exactneſs in the quantity of this diſcharge, 
| which. is ſo caſily increaſed or diminiſhed by flight 
_ cauſes; which is ſhut up by paints in many Indian na- 
tions, and is inconſiderable in many animals without 
any ſenſible injury. When it is ſuppreſſed, it does a 
prodigious deal of miſchief in fevers of a bad kind; 
it hurts chiefly by its putreſcent qualifies, 1 are re- 
tained by ſuppreſſed peripiration. | 
440: The ſweat is evidently of 'a ſaline nature ; as 
appears both from the taſte, and from the minute cry. 
ſtals which ſhoot upon the cloaths of ſuch as work in 
glaſs-houſes ; as well as by diſtillation, which ſhows the 
ſweat to be of an alkaline nature. Hence it is, that by 
this diſcharge the moſt malignant matter of many di- 
eaſes is thrown off from the body. But, in reality, 
ſweat. is always a preternatural or morbid diſcharge, 
from which a perſon ought always to be free; unleſs 
by violent exerciſe, or other accidents, his conſtitution 
is for a ſhort time thrown into a diſeaſed ſtate. Nor is 


it unfrequent for ſweats to do conſiderable miſchief in 


acute diſcaſes; by waſting the watery parts, and thick- 
ening the reſt of the blood, at the ſame time that it 
renders the ſalts more acrimonious. By a too violent 
motion of the blood, the ſweat is rendered extremeh 
fetid; and is ſometimes even red, or mixed with blood 
| ieſelf : being electrized, it ſometimes is lucid. 
441. The uſes of perſpiration are, to free the blood 
from its redundant water, and throw out thoſe par- 
ticles which, by repeated circulations, have become 
alkaline or otherwiſe acrimonious ; and poſlibly to ex- 
hale therewith an extremely volatile oil, prepared from 


— ſame blood. The ſame petipiration likewiſe quali- 


fies 
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fies and ſoftens the cuticle, which is a neceſſary medi- 
um extended before the tender ſenſible papillæ. 
442. But the ſame ſkin that makes this exhalation 
into the air, is likewiſe full of ſmall veſſels, which in- 
hale or abſorb thin vapours from the air, cither perpe- 
tually, or at leaſt when it is not very cold; more eſpe- 
cially when the air is damp, the body uncxerciſed, the 
mind oppreſſed with grief, or both under conditions 
contrary to thoſe which increaſe perſpiration before- 
mentioned (438.) . Theſe veins are demonſtrated by 
anatomical injections, which, if thin or watery, ſweat 
through them in the ſame manner as through the ar- 
teries, if it was watery and thin: moreover, the ma- 
nifeſt operation of medicines in the blood, which were 
exhaled into the air, or applied to the ſkin, prove the 
ſame; ſuch as the vapours of mercury, turpentine, ſaf- 
fron, Bath-waters, mercurial plaſters, tobacco, colo- 
quintida, opium, cantharides, arſenic, with the fatal ef- 
fects of contagious or other poiſons entering through 
the ſkin; as in the venereal infection: to which add, 
the living of animals almoſt without drink in hot iſlands, 
which abound with moiſt vapours ; from which, how- 
erer, they ſweat and piſs plentifully enough. Laſtly, 
ſome extraordinary morbjd caſes have demonſtrated 
this, in 'which a much greater quantity of urine has 
been diſcharged than the quantity of drink taken in; 
in which you may believe that the moſt open paſſages 
ſerved for inhalation; that new ones'were generated, is 
not credible. The proportion of this inhalation is diffi- 
cult to aſſign; but that it is very great in plants, more 
eſpecially in the night-time, appears evidently from cer- 
tain experiments. s | 
443. Theſe cutaneous veſſels, both exhaling and in- 
haling, are capable of contraction and relaxation by 
the power of the nerves. The truth of this appears 


from the effects of paſſions of the mind; which, if joy- 


ful, increaſe the circulation, and relax the exhaling 
veſſels, ſo as to yield eaſier to the impulſe of the blood; 
from whence, with a ſhortening of the nerves, there 
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follows a redneſs, moiſture, and turgeſcence of the 
ſkin. Thoſe pathons, on the contrary, which are ſor. 
rowful, and retard the circulation, contract the exha- 
ling veſſels; as appears from the dryneſs and corruga. 
tion of the ſkin, like a gage, in, after frights; and from 
a diarrhoea cauſed by fear. But the fame affe ctions 
ſeem to. open and increaſe the power of the inhaling 
veſſels, whence the variolous or peſtilential contagion 
are calily contracted by tear. 


CHAP. XIV. 
Of the TazsTE. 


444. F ROM the ſenſe of touch, and its organ, there 
SS is but a ſmall difference or tranſition to that 
of the taſte ; which appears by certain experiments to 
be ſeated in the tongue chiefly ; for even ſugar applicd 
to any other part of the mouth, excites ſcarce the leaſt 
ſenſe of taſte in the mind: neither will any other ſapid 
body, unleſs it contains ſomething vehemently penetra- 
ting; in which caſe the palate, root of the tongue, u- 
vula, and likewiſe the œſophagus, are affected with the 
taſte. That ſenſation which is ſometimes excited in the 
ſtomach, cefophagus, and fauces, by the regurgitation 
of the aliments, ſeems alſo to belong to the tongue, to 
which the ſapid vapours are ſent back, uncommon} 
acrid and penetrating: and even that ſenſe which 1s 
ſometimes occaſioned in the ſtomach, oeſophagus, and 
fauces, from a riſing of the aliments, ſeems alſo to be 
owing to the tongue, to which the taſtable vapours are 
F tt : | 5 
445. Only the upper and lateral edges of the tongu: 
are fitted to MAS the ſenſe of taſte. But by the 
tongue we underſtand a muſcular body, broad and ſul 
cated in man, and lodged in the mouth, whoſe poſte- 
rior and lower parts are variouſly connected to the ad- 
jacent bones and cartilages, while it remains moveable 
9 55 | -:M 
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in its anterior and upper part. In thoſe portions of the 
tongue, which make the organ of taſte, the ſkin grows 
to the adjacent muſcular fibres, being continued from 
the ſkin of the face and mouth; only here it is always 
ſoft and pulp-like, from the perpetual warmth and 
moiſture. From this ſkin ariſe innumerable nervous 
papille, of a more conſiderable bulk here than in other 
parts. Of theſe there are ſeveral kinds: the firſt of 
them are diſpoſed in a rank on: the back part of the 
tongue, on each fide of the foramen cæcum. Thele, 
ſurrounding that opening like a circle, are for the moſt 
part like an inverted cone, having a deep ſinus in their 
middle ; but are otherwiſe hard, and but indifferently 
diſpoſed for taſting, although you can eafily trace the 
nerves to them. There are ſome other papille of the 
ſame kind found ſcattered before theſe upon the back 
of the tongue, 

446. Theſe degenerate into a kind of papillæ like 
muſhrooms, leſs and ſlenderer than the former, of a 
very cylindric and ſomewhat oval figure, placed at 


ſome ſmall diſtance from each other, upon the upper 


ſurface of the tongue, where they grow ſharper point- 


ed as they lie more forwards, and are moſt numerous 


on the ſides of the tongue. The third fort of papillae 
are of a conical figure, which abound moſt in number 
2mong the former, and are ſpread largely over the 


tongue. "Theſe have their apices {ſomewhat inclined and 


fluctuating before, towards the tip of the tongue; theſe. 
are likewiſe moſt numerous in the ſides of the tongue, 
though there are ſome alſo behind the blind foramen. 
They are highly ſenſible, and make the true organ of 
talte : other papillæ lic between, which are partly coni- 
cal, and partly ſhaped like threads; and ſome of the co- 
1 are greater, and the others grow always leſs 
and leis. | 


447. Theſe papillz have doubtleſs ſmall nerves de- 


tached into them, beſides numerous veſſels, although 
they are difficult to trace; for we obſerve, that larger 
nerves go to the tongue, than almoſt in any inſtance 
| FS which 
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which we have in other parts. For beſides the nerve 
of the eighth pair, which, being one of the principal of 
the three branches, deeply enters the baſis of the tongue, 
covered by the cerato-gloſſus, near the os hyoides, 
there is alſo a conſiderable nerye that goes to the 
tongue and its muſcles, from the ninth pair ; which ha- 
ving inoſculated with the firſt nerve of the neck, and 
with the large cervical ganglion, it ſends a branch 
_ downward, and frequently joins the eighth pair; but 
conſtantly communicates with the ſecond and third of 
the neck, from whence its branches aſcend to the mu. 
cles ariſing from the ſternum, and frequently commu- 
nicate with the phrenic nerve; after which, the reſt of 
its trunk goes to the tongue. This communicates, by 
many branches, with the fifth pair in the cerato-glol- 


ſus, and is more eſpecially ſpent in the genio- gloſſus. 


Laſtly, the third branch of the fifth pair having ſent up 
or received the cord of the tympanum, and given other 
branches to the internal pterygoides, with the maxil- 
lary and ſublingual glands, paſſes with its principal 
trunk behind the cerato-gloſſus, where it joins the ninth 
pair, and enters the tongue deeply, in company with 
the artery ; together with which it is extended to the 
tip of the tongue, where it becomes cutaneous. Io 
this nerve, therefore, if there be any prerogative or 
preference, the ſenſe of taſte is to be more eſpecially aſ- 
ſcribed, which is confirmed from obſervations on ſome 


diſeaſes. Laſtly, the nipples or papillæ of the tongue 


are of a hard texture, each papilla having its pulpy fa- 
bric made up by a number of ſmall nerves, arteries, and 
veins, conjoined or wound up together by a firm cel- 
lular ſubſtance into a button, or protuberance, of 
which many are required to make up one large papilla. 
448. The arterial and venous down which runs be- 
tween the papillæ are for the purpoſes of exhalation; 


and have nothing to do with the taſte, farther than that 


they ſeparate from the blood a liquor fit for diſſolving 
falts, and keeping moiſt the papillæ proper for taſte: 
this liquor they pour out on the back of the tongue. 

| On 
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On the upper and back part of the tongue are ſeated 
many ſimple, round, muciferous glands, having one or 
more open outlets, which are completed by an hemi- 
ſpherical membrane, and the fleſhy part of the tongue. 


Some of theſe open into the obſcure, blind, and uncer- 


tain figured hollow, which is placed in the middle be- 
tween the largeſt papillæ (445.), and commonly con- 


tains ſome of them. | | 

449. Over the papillæ of the human tongue is ſpread 
only a ſingle mucous and ſemipellucid covering, which 
ſtrictly adheres to them, and ſerves them as a cuticle. 


But, in brute animals, a perforated mucous network 


receives the papillæ, which are in a manner wrapped 


up in caſes or capſules of this mucous body covered 
with the cuticle. f 


* 


450. Under thoſe papillæ are ſpread the muſcles 


which make the fleſhy body of the tongue; which are very 
numerous, and hardly extricable in the human tongue: 
in the lower part, it is in a great meaſure made up of 
the genio-gloſſus muſcle extended outwards from the 
meeting of the chin, and diſtributed like rays into the 
ſubſtance of the tongue. 'Vhe upper and lateral parts 
are compoſed of the ſtylo-glofſus, whoſe fibres run to 
the tip of the tongue; which in its middle part, betwixt 
the former muſcles, is compoſed of one proper to itſelf, 
called lingualis; which ariſing from before the pharynx 


and origin of the ſtylo-gloſſus, only lower, goes out 


forward, and, terminating betwixt the ſaid genio-gloſ- 
ſus and ſtylo-gloſſus, makes up a very conſiderable 
part of the tongue. The back part of the tongue 
is made up of the fibres of the cerato-gloſſus, which 
aſcend upward and backward; which ends between 
the ſtylo-gloſſus and lingualis, being included between 
them: and to this is joined the chondro-gloflus, a 
muſcle entirely different, which ariſes from the ſmall 
bones, and next adjacent baſis of the os hyoides ; 
from whence paſling outward, with its lateral portions, 
covered by the genio-gloſlus, it joins the ſtylo-gloflus, 
and diſappears in the tongue. By the action of theſe 

| N muſcles, 
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muſcles, the whole tongue is moveable in all directions, 
and capable of figuring its own ſubſtance, ſo as to form 

a hollow, by the elevation of the ſyto-gloſli, which it 
again flattens by the cerato-glofſi, but contracts itſelf 
into a narrow and almoſt cylindrical figure, by the tran. 


verſe fibres from one ſide to the other, together with 


which there are many other orders of fibres, intermixed 
with a thick fat; ſo that Foy cannot be traced i in the 
12 tongue. 

The arteries of the tongue are numerous. One 
chat! 1s hunger and deeper aſcends in a ſerpentine courſe 
from the outer carotid, and extends to the tip of the 
tongue; and a leſſer ſuperficial artery, incumbent on 
the ſublingual gland, either arifes from, or inoſculates 


with, the preceding. Behind, there are various ſmall 


branches derived from the poſterior labials; and from 
the branches proper to the lips, or thoſe of the tonſils, 
The veins of the tongue are variouſly wove, and difh- 
cult to deſcribe ; ſome of which, lying deep, accompany 
the nerve of the ninth pair; and others, that are ſuper- 
ficial, accompany the mental artery, and, inoſculating 
with the former, ſends out the ranular vein: but all of 
them meet together in a large vein, which is one branch 
of the internal jugular coming from the brain. Theſe 
veins variouſly communicate with .the adjacent net- 


works belonging tothe tonſils, pharynx, thyroide gland, 


and ſkin; and in the back of the tongue, before the e- 
pi lottis, there is a communication betwixt the right 
and left fide of the venal plexus. I find lymphatic veſ- 
ſels rather in the r of the tongue, than in 
the tongue itſelf. 

452. The papillz of the tongue, which are leger 
and ſofter than thoſe of the ſkin, perpetually moiſt, per- 
form the office of touch more exquiſitely than thoſe of 
the fmall and dry cutaneous papille; and from hence 
the tongue is liable to a ſharper degree of pain: more- 


over, naked falts are not otherwiſe perceived than under 


a ſenſe of moiſture, or of pain. But the papillæ of the 


ger, bong raiſed a little protuberant, to perform the 


office 
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office of taſte, from ſalts diſſolved in' water, or faliva, 
and applied againſt their tips or ſummits, are affected 
in a particular manner; which being diſtinguiſhed by 
the mind, and referred to certain claſles, are called Va- 
pours or taſtes, either four, ſweet, rough, bitter, ſa- 
line, urinous, ſpirituous, aromatic, or pungent and a- 
crid, of various kinds, inſipid, putrid, and others re- 
ſulting partly from pure ſalts, and in part from an in- 
termixture of the ſubtile animal or vegetable oils, va- 
riouſly compounded and changing each other, If it 
be inquired, Whether the diverſity of flavours ariſes 


from the different figures which are natural to ſalts? 


and whether this does not appear from the cubical 


figure in which ſca- ſalt ſhoots, the priſmatical figure of 


nitre, or the p: -ticular configuration of vitriol, ſugar, 


&c.? we anſwer, That this does not ſeem probable, 


for even taſteleſs cryitals have their particular configu- 
rations; and the taſte ariſing from very different ſalts, 


and difterently qualified objects of this ſenſe, are too 


much alike cach other, and at the ſame time too incon- 


inconſtant or changeable, to allow ſuch a theory; as for 


example, in nitre, The mechanical reaſon, therefore, 
of the diverſity of flavours, ſeems to reſide in the intrin- 
fic fabric or appoſition of their elements, which do not 
tall under the ſcrutiny of our ſenſes, | 

453- But the nature or diſpoſition of the covering 


with which the papillz are clothed, together with that 
of the juices, and of the aliments lodged in the ſto- 


mach, have a conſiderable ſhare in determining the 
ſenſe of taſte ; inſomuch, that the ſame flavour does not 
equally pleaſe or affect the organ in all ages alike, nor 
in perſons of all temperatures; nor even in one and the 
lame perſon at different times, who ſhall be differently 
accultomed in health or variouſly. diſeaſed. . In general, 


Mover contains leſs ſalt than the ſaliva itſelf, ſeems in- 
ſipid. | 


PTR ] he ſpirituous parts, more eſpecially of vege- 
tables, either penetrate into the papillaæ themſelves, or 


tongue; 
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elſe are abſorbed by tlie adjacent pile or villi of the 
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tongue; as may appear from the ſpeedy recruital of the 
ſtrength by vinous or aromatic liquors of this kind, even 
before they are received into the ſtomach.” k. 
455. Nature deſigned the difference of taſtes to be 
felt by the tongue, that we might know and diſtinguiſ} 
ſuch foods as are molt ſalutary: for in general, there is 
not any one kind of aliment healthy, that is of a diſa- 
greeable taſte ; nor are there any ill taſted that are fit 
for our nouriſhment. For it muſt be obſerved, that we 
here take no notice of exceſs, by which the moſt 
healthy food may be prejudicial. In this manner na- 
ture has invited us to take neceflary food, as well by 
the pain called hunger, as by the pleaſure ariſing from 
the ſenſe of taſte. But brute animals, who have not 
like ourſelves the advantage of learning from each other 
by inſtruction, have the faculty of diſtinguiſhing fla- 
yours more accurately, by which they are admoniſhed 
to abſtain cautiouſly from poiſonous or unhealthy food ; 
and therefore it is that herbivorous cattle, to which 
a great diverſity of noxious plants is offered amongſt 
their food, are furniſhed with ſuch large and long pa- 
pill of fo elegant a ſtructure in the tongue, of which 
we have leſs need. ee . 


C H A P. Xv. 
, Of SMELLING. 


456. * the ſame uſe, likewiſe, of diſtinguiſhing 
LJ prejudicial from falutary food, the ſenſe of 
ſmelling conduces; by which we even diſcern and are 
admoniſhed to avoid, before it comes to our taſte, 
what might be otherwiſe dangerous: and thus we are 
eſpecially. enabled to avoid any thing of a putrid ten- 
dency in our victuals, which is to us of a moſt peſtilent 
nature, and likewiſe find out what are grateful and 
wholeſome aliments; although continual practice, even 
in this faculty, has alſo rendered it more uſeful and ac- 
| = quitted 


J 
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men who have been brought up wild by themſelves, 


without debauching the ſcent by a variety of ſmells, 


have been obſerved molt certainly to retain that faculty, 
Finally, the powers and virtues of medicinal plants are 
hardly to be better known than by the ſimple teſtimony 
of taiting and ſmelling. From hence it is, that in all 
animals theſe organs are placed together ; and from 
hence the ſmelling is ſtronger, and the organs larger, 
in thoſe animals which are to ſeek their prey at a con- 
fiderable diſtance, or to reject malignant plants from 
among thoſe that are fit for tood. 

457. The ſenſe of ſmelling is performed by means of 
a ſoft pulpy membrane, full of pores and ſmall veſſels, 
which lines the whole internal cavity of the noſtrils, be- 
ing thicker upon the ſeptum and principal convolu- 
tions, but thinner in the ſinuſes. Within this mem- 
brane are diſtributed abundance of ſoit nerves through- 
out the middle of its fabric, fròm the firſt pair (357.), 
which deſcend through the holes of the os cribroſum 
into the ſeptum narium ; but in ſuch a manner, that 
it is very difficult to trace them to their extremities and 
into the ſeptum. Other lateral nerves come from the 
ſecond branch of the fifth pair and its branches, from 
that which lies tranſverſe in the pterygoide canal, and 
from another which deſcends through the canals of the 
palate; and foine from the infra-orbital-branch in the 
maxillary ſinus, from the dental branch, and from the 


anterior nerve of the palate. Moreover, the fore- part 
of the ſeptum has a ſmall twig from the ophthalmic of 


the firſt branch belonging to the fitth pair. 
458. The arteries which go to the noſe are many : 
from the internal maxillary branches; from the three 


| naſal ones, to wit, the upper and both ethmoidal 


branches; alſo from the frontal, naſal, and fide 
branches; from the leſſer ophthalmic branch of the 
internal carotid ; from branches of the palatine artery; 


from the infra-orbital within the ſinuſes; and from 


the ſuperior dental one. It is proper to theſe arteries 
. Go a, 
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curate among brute animals than in ourſelves. 'For 


F Page ** — core pegtes: earen ons — — 
. i I ei — - 
— . — a L g — 
"WT — — 2 * * 2 - * n 
— — 0 "972 rr e pa 
5 N JS 3 ” L r uy 
4 N ow. - 633 — 

— = — — _—_— 2 — * — 3 * a EIGHT fe. 

- * — : CR es =2 
. 43 7 ate — > . = S 
— we gy 5 205 en LEES - — 

—— 


2 = IO I 18 I 6 
— - 2 2 ** 
— - 5 2 — 0 bu 
4 8 % 32 A RT. — b 
2 * 8 * — 832 reer 
4 — % * 1 4 6 * — — = — = — ge my 
: c —. ont arnold 
- 9 


8 S ME L LIN G. Char. XV, 


very caſily and very plentifully to ſweat out blood, 


without any conſiderable injury to the veſſels them- 
ſelves. The veins run together in company with arte- 
ries, and form a large plexus, by uniting upon the ex- 
ternal pterygoide muſcle, and communicate with the 
ſinuſes of the dura mater; from whence they open to- 
gether into the outer branch of the internal jugular, 
The arteries ſupply the nouriſhment, warmth, and mu- 
cus, neceſſary to theſe parts. 

459. The neceflary reduction of the human head to 
that of a round figure, has in us given to the organ of 
ſmelling but a ſmall extent of ſurface ; but to enlarge 
this the more, nature has made the internal parts of the 
noſe varioully hollow and complicated, in a ſurpriſing 
manner. Firſt then, by the nares we underſtand the 
multiform cavity which begins before from the noſtrils, 
and, extending tranſverſely backward over the root 
of the palate under the os cribroſum, terminates at 
the cavity of the fauces. This cavity is divided into 
two by a ſeptum or partition of bone, which deſcends 
above from the plate of the cribroſum, but below is 
formed by the vomer, and in its fore-part is completed 
by a triangular cartilage, whoſe furface is largely extend- 
ed and very ſenſible. | 

460. Moreover, the lateral furfaces of the nares arc 
increaſed by the ſpiral volution of the ofa turbinata; 
the uppermoſt of which are ſmall turns or folds of a 
ſpiral figure from the upper part of the os cribroſum. 
The middle fold belongs to the ſame, ſomewhat ob- 
long like a ſhell, internally convex, externally con- 
cave, riſing into an edge on each ſide ; all over rough 
with little ſinuoſities or excavations, and inwardly fil. 
ed with ſpungy cells or receſſes ; the whole being ſul- 
pended in a tranſverſe poſition, and fupported by pat- 
ticular eminences in the bones of the palate and uppet 
jaw. The lowermoſt turbina, ſomewhat like the mid. 
dle ones, do like them reſemble the figure of a limpt! 
ſhell, but longer; for the moſt part divided from the 
former, but ſometimes conjoined by a bony pa 
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which is moſt frequently of a membranous nature. 

This bony appendix, being extended upwards in a 

ſquare form, ſerves ro complete the maxillary finus. 
461. From hence the cavity of the nares is enlarged 


_ or dilated by various ſinuſes, which are a fort of re- 


ceſſes or appendages to the whole. And firſt, the 
frontal or uppermoſt ſinuſes, which are not always pre- 
ſent, are of an irregular figure, intercepted- betwixt 
the anterior and poſterior plate of the frontal bone, 
where it forms the ſuperciliary protuberances ; and 
theſe, being not found in a fetus, ſeem to ariſe from 
the action of the corrugator and other muſcles, which 
draw the anterior plate of this bone outward, fo as to 
increaſe the diploe into large cells, in the ſame manner 
as we obſerve in the maſtoide proceſs. Theſe open in 
the upper part of the nares into the interior cell of the 


os papyraceum. There are inſtances of their being 


totally wanting, and growing after the birth. | 
462. In the ſecond place come the ethmordal ſinuſes, 


which are four or more on each ſide, in the outer part 


of the os cribroſum, like the cells of an honey- comb; 
completed above by the cellular middle part of the os 
frontis, and before by the os unguis; behind by the 
bone of the palate and ſphenoid bone; from whence 
they open by many ſmall tubes, placed one above ano- 
ther in a tranſverſe poſition, into the upper part of the 
nares. With theſe are continuous the cells in the pave- 
ment or bottom of the orbit, and thoſe engraved in the 
os planum and maxillare are continued from them 
outward. In a third place, this ſinus is contiguous on 
each fide with the cavity or /inus of the multiform bone, 
extending largely on each ſide towards the os cribroſum 
and palatinum, which is itſelf formed in a dry prepara- 
ton, by a cartilage of large extent in the fetus, and 
by a ſolid bone, which gradually widens under the 
ella turcica, with an ample cell, either ſingle or di- 
ded; and opening forward, by its aperture or fora- 
men, into the ſuperior part of the meatus narium. 
463. The laſt, lowermoſt, and biggeſt ſinus, which 
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in a fetus is inconſiderable, but in an adult very large, 
is that formed in the bone of the upper jaw by leveral 
thin bony plates. The opening of this into the nole 
is bctwixt the os unguis, bone of the palate, and the 
proper lamella or plate which accedes to it from the 
bottom of the os turbinatum. Which opening is { 
much leſſened by the ſurrounding membranes, as to | 
form only a moderate round aperture in the ſpace be- | 
twixt the middle and bottom of the os ſpongioſum. | 
But it likewiſe ſends forth an hollow appendix, tending | 
forwards, under the orbits which the os planum, un. 
guis, and papyraceum complete, communicating like. 
wiſe with the ethmoidal cells, and open behind the 0- | 


n lachrymale. ſ 

464. The nerves of the noſe, being almoſt nokek; I 
E a defence from the air, which is continually r 
drawn through the noſtrils and blown out again by the T 
uſe of reſpiration. Nature has therefore ſupplied this a 
part, which is the organ of ſmelling, with a thick in- a 
ſipid mucus, very fluid in its firſt ſeparation, and not a 


at all faline, but by the air condenſing into a thick dry I 
cruſt, more conſiſtent here than in other parts of the 


body. By this mucus the nerves are defended from I 
drying and from pain. lt is poured out from many {inal 0 
arteries of the noſtrils; and depoſited partly into nu- ti 
merous cylindrical ducts, and partly into round viſible la 
cryptæ or cells ſcattered all over the noſtrils. The ſame fa 
flows out all over the ſurface of the olfactory men- 
brane, which is therewith anointed on all ſides. In th 
the ſeptum runs down forward a long ſinus to a conli- ct 
derable length, which is common to many muciferous di 


pores: this mucus is accumulated in the night-time; 
but, in the day, expelled by blawing the noſe, or ſome- 
times more powerfully by ſneezing ; and may offend by 
its exceſs or tenuity, or irritate by too great thickneß 
the very ſenſible nerves, from whence a ſneezing Þ 
excited for its removal. But the finuſes of this part, 
which abound with mucus, are this way variouſly er 


e,  ogorcable to the different poſtures of the "I 
7 


which we call ſnellin 
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by which always ſome of them are at liberty to free 


themſelves, whether the head be erect, or inclined for- 


ward, or laterally ; yet ſo, that generally the maxillary 
and ſphenoidal finuſes are more difficultly emptied than 


the reſt. Moreover, the tears deſcend, by a channel 
proper to themſelves, into the cavity of the noſe, by 
which they moiſten and dilute the mucus. 

465. To the extreme parts of the nares or organs of 
ſmelling, is prefixed the noſe; lined inwardly with a 
membrane of the ſame nature; and compoſed of two 
bones, and uſually ſix cartilages, two of which are continu- 
ed together into the middle ſeptum (459.) Theſe carti- 


lages render the noſe moveable by its proper muſcles, 


ſo as to be raiſed and dilated by a muſcle common to 


the upper lip, and to be contracted together into a nar- 


rower compaſs by the proper depreſſor and compreſſor 
muſcle pulling down the ſeptum. Thus it forms an 
air-engine, which, for the reception of ſmells, can take 
air in a larger quantity by dilating ; then contracting 
again by elaſticity, when the air is afterwards abundant- 
ly thrown out. | | 

466. The air, therefore, filled with the ſubtle and 
inyiſible effluvia of bodies, conſiſting of their volatile, 
oily, and ſaline particles, is, by the powers of reſpira- 
tion-(265.), urged through the noſe, ſo as to apply the 
ſaid particles to the almoſt naked and conſtantly ſoft ol- 
factory nerves, in which a kind of feeling is excited, 
and by this ſenſe we diſtinguiſh 
the ſeveral kinds of oils, falts, and other matters, diffi- 
cultly reducible to claſſes, which hereby we perceive in- 
diſtinctly; whence they are difficultly recalled to me- 
mory, though the odours already eſtabliſhed are ſuffi- 
cient enough for our purpoſes. This ſenſe ſerves to 
admoniſh us of any pernicious putrefaction; of an 
violent acrimony ; or of a mild, ſoapy, and uſeful dif- 
poſition in bodies. And as falt, joined with an oil, is 
the object of taſte; ſo a volatile oil, aided with ſalts, 
lerves to excite ſmells : whence the affinity of the two 
lenſes, which conjunctly aſſiſt and move each other, may 


be 


5 fiſh, who ſmell by water, they are formed like the teeth 


be eaſily underſtood. But volatile particles chiefly 
are diſtinguiſhed by ſinell, and fixed ones by the taſte; 
perhaps becauſe the thick mucous cuticle, ſpread over 
the tongue, intercepts the action of the more ſubtle ſa- 
line efluvia from acting upon the taſte, which yet eaſily 
affect the ſofter and leſs covered nerves of the internal 
noſe. We are ignorant of the reaſon why ſome ſmells 
pleaſe, and others diſpleaſe; and perhaps cuſtom may 
have ſome effect in this caſe. | 
467. Smells have a very ſtrong action, but of ſhort 
continuance ; becauſe they are applied immediately, by 
the moſt minute particles, to nerves which are very near ; 
to the brain itſelf, and almoſt naked; from thence too 
proceeds the force of poiſonous vapours, and the re- | 
treſhment from agreeable odours, by which ſome per. | 
ſions are effectually recalled to themſelves out of a dead 
ſwoon, or even after drowning. From hence comes | 
that violent ſneezing, which often ariſes from acrid par- 
_ ticles; and a looſeneſs or purging of the bowels, from < 
the ſmell of fome medicines, with the power of particu- r 
Jar antipathies. From hence is derived the pernicious {MW 
effects of exceſſive ſneezing, more eſpecially blindneſs, t 
from the near conſent or ſociety of the nerdes. But t 
amongſt the various parts of the noſe, the ſeptum, and f 


more eſpecially the os turbinatum, have a conſiderable n 
ſhare in the organ of ſmelling: fince theſe are arts b 
multiplied in quick-ſcented animals, fo as to form beau- d 


tiful ſpires in hounds and other quadrupeds; and in 
of a comb, in an elegant manner. 
n A . XVI. 
Of HEARING. 
468. A 8 the ſenſe of ſmelling diſtinguiſhes the ſmal 


| bodies which float in the air, ſo that of hear- 


ing perceives the elaſtic tremors or impulſions of the - 
- | itſel. 
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itſelf, Therefore, we obſerve the ſenſitive organ of the 
ear to be compoſed in a different manner from that of 
any of the other ſenſes; as it is made up, for the molt 
part, either of hard bones, or elaſtic cartilages and mem- 


branes, which are the moſt exquiſitely enabled to re- 
ccive and communicate the neceilary tremors. 
469. The external part of this organ, called the au- 
ricle or outer ear, is a cartilaginous tunnel, connected, 
but with a ſort of mobility, before and behind, to the 
bones of the temple, by means of a ſtrong cellular 
ate, and likewiſe by its own proper ligaments and 
muſcles; but the mobility of this part is diminiſhed by cuſ- 
tom. This cartilage is of a very compound figure; in 


general of a kind of oval figure, yet marked with ſpi- 


rals ſtanding up, and hollows interpoſed, to which o- 
ther hollows and ridges correſpond in the oppoſite ſur- 
face. The outer eminence, called Helix, begins above 
by a looſe tape, is carried round at liberty about the 
edge of the upper part of the cartilage, upon the poſte- 
rior ſide of which it terminates in the ſame looſe man- 


ner. Within the body of the cartilage, ſurrounded by 


the former, ariſes a bifurcated eminence, meeting toge- 
ther in one, called the ant helix, which terminates in a 
imall and ſhort tongue called the antitragus. The re- 
maining part of the ear, called the concha or ſhell, is, 
before, hollow; behind, convex; growing gradually 
deeper, with a crooked line or ridge running through 
its middle, under the denomination of the concha, 
which is immediately joined with the meatus auditori- 
us; before which ſtands a round moveable appendix of 
the cartilage, as a defence, called the tragus. 

470, This whole cartilaginous body of the outer ear 
is only ſurrounded by a thin ſkin, and an empty cellular 
lubſtance ; it is repleniſhed with many ſebaceous glan- 
dules, which ſupply an ointment. This part is gover- 
ned or dire&ed by certain muſcles, which generally loſe 
their uſe and action, from the cuſtom of binding the 
head in children, which we are otherwiſe to ſuppoſe they 
vere deſigned by nature to perform, The uppermoſt 
1 of 
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of theſe muſcles ariſes thin from the frontal and from 
the aponeuroſis of the cranium; whence it is broadly 

ſpread over the aponeuroſis of the temporal muſcle, and 
is inſerted into the anthelix, or neighbouring helix, at 
the fide of the anonymous cavity. The poſterior 

muſcles, which are two or three, more or leſs, are more 

_ robuſt than the former in a tranſverſe poſition ; and, 
ariſing from the ſame aponeurofis, are inſerted into the 
convex part of the conch near the maſtoidal bone; the 
cavity of which conch they, doubtleſs, are deſigned to 
open or enlarge. The anterior muſcle is one of the 
leaſt, which, being ſpread upon the aponeuroſis of the 

temporal, is inſerted almoſt tranſverſely into the origin 
of the helix and neighbouring concha. But the leſſer 
muſcular portions, which, though ſhort, and not very 

_ conſpicuous, look of a red colour, are, probably of uf 
to make ſome change in the figure of this part. The 

. tranſverſe muſcle of the outer ear, which, for a long 
way, conjoins the helix with the anthelix, ſerves to 
open the auricle. The antitragic muſcle, deſcending 
from the root of the anthelix to the antitragus, ſerves - 
to widen the entrance of the conch. The tragicus, 
which lies upon the tragus, opens the entrance to the at 
auditory paſſage; and the ſmall muſcle of the larger ſe 

notch or inciſure, that lies betwixt tlie two cartilages ot ju 

the auditory paſſage, forming the tragus and antitra- ſe 
gus, ſerves to bring them nearer together, and to ren- in 
der the meatus itſelf more tenſe and elaſtic. The re- ca 
maining muſcles, the longer or larger, and the leſſer ol 

the helix, have hardly any great uſe; unleſs it be to of 
tighten or brace up the cartilages whenever we attend m 
or liſten to the hearing of weak ſounds; and, by draw- 

ing together the cartilages, they likewiſe render the 
auditory paſſage more firm. 

471. To the concha is connected the meatus auditi- 
rius, ſomewhat of a round compreſſed figure, leſſening 
as it bends inward; for a conſiderable part bony, and 
bent forward in its middle. But, in its anterior and 

outer part, it is, in ſome meaſure, made up by three 

1 5 | impertc6 
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imperfect rings, ariſing from the concha and tragus, 
and united together, and to the bone itſelf, by interme- 
diate fleſh, membrane, and cartilage. Upward and 
backward, the meatus is completed by a mere mem- 
brane. This is the ſtate of it in adult perſons; for, in 
the fetus and new-born infants, the meatus is wholly 
cartilage, and becomes afterwards, in part, a bone by 
degrees. 

472. Through the auditory paſſage are continued 
the cuticle and true ſkin, gradually extenuated and ex- 
aQly ſtretched over the ſurface of the bone, by which 
it is rendered extremely ſenſible of any itching pleaſure 
or pain; and, being repleniſhed with irritable hairs, is 
by them admoniſhed of any fordes or wax abounding, 
and guarding from the entrance of ſmall inſects. But, 
in the cellular ſubſtance under the ſkin, which 1s here 
more firm, and makes up the greater part of the mem- 
brane (471.), in a ſort of reticular manner, are ſeated 


numberleſs round follicles or cells of a yellow colour, 


which pour out their contents by ſhort ducts into the 
cavity of the auditory paſſage ; at firſt of an oily con- 
filtence, but afterwards it becomes more thick, bitter, 
and inflammable like wax. This liniment defends the 
ſenſible ſkin and membrane of the tympanum from in- 
juries of the air, and keeps out or catches any ſmall in- 
lets; but, when accumulated in too great abundance 
in thoſe who are ſlothful or uncleanly, it may be the 
cauſe of deafneſs, or a difficulty of hearing. 

473+ Into this funnel of the ear the ſonorous waves 
of the air flow, which, from principles of mechanics, it 
muſt of courſe colle& together. The elaſtic air only 
receives ſonorous tremors or impulſions; and transfers 
them, either alone or principally, much aſter the ſame 
manner as we ſee water, without air, transter any im- 
pulſe that is given to it. From hence, the ſound is in- 
creaſed in air that is condenſed, and is Joſt in a veſſel 


emptied of its air. But the medium receives theſe tre- 


mors, either from ſome body ſtriking againſt it, or from 
the air itſelf colliding againſt another body, or laſtly 
H h from 
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from the colliſion of two bodies againſt each other in 
the air. But the body which produces ſound, ought to 
tremble or vibrate in all, even the leaſt of its particles, 
ſo as to form alternate arches rifing up from the former 
{traight furface, and returning beyond the ſame; the 
curve line of the fame exceeding that of the ſounding 
body. From fuch a tremor, the contiguous air is bea 

into waves, whereby the parts of the air that lie outer. 
moſt are compreſſed and fly back again ſo ſoon a; 
their elaſticity gets over the impulſe ; whence the air flies 
again towards the fonorous body, where it is now more 
looſe and rarefied, to be there again compreſſed by im. 
pulſion; and in the ſame manner the anterior and outer 
portion of air, ſurrounding that which is impelled, is, 
by the action of the latter, compreſſed and removed far 


poo we Koto me. art. as 2 — 


ther from the trembling body, yet fo as to return again W ; 
in its proper time by the force of elaſticity, driving it 
contents to the tremulous body for the exciting of a 
new wave. Theſe oſcillations or impulſions of the air t 
are required to ſucceed each other with a certain velo- 5 
city; and, in order to render them audible, they mut WF d 
not be fewer than 30 in a ſecond of time. y 
474. Acute ſounds are, in general, yielded from bo- 1 


dies that are hard, brittle, and violently ſhook or ſtruck; WM 
but grave ſounds are from the contrary. "Thoſe ſounds he 
in general are called acute, which are produced from tu 
more numerous tremors in an equal time; and thoſe - bo 
 tuſe, which are produced from few tremors. As to any ge 
medium betwixt acute and grave ſounds, there is none WF II 
but what is arbitrary. Cords, or other bodies, that pr. 


yield the ſame number of vibrations in a given time, at cel 
ſaid to be uniſon; as thoſe which make double the nun-: fol 
ber of oſcillations in that time, are ſaid to yield a tone ens 
that is an octave or eight notes higher; and other pro- qui 

_ portions betwixt the numbers of the vibrations hat the 
different names aſſigned to them. The ſhorter cord boe 
produce ſharper tones, and the reverſe, in a proportidl 
directly as their lengths; as thoſe which are mort Bi bag 
the 


pot tion 


ET afford ſharper ſounds in a ſubduplicate pi 
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portion to their tenuity, or to the weights or powers 
by which they are ſtretched. Experiments to this pur- 
poſe are very eaſily made with a monochord, or a ſeries 
of chords ſtretched with weights. | 
475. The ſound, thus produced, whether acute or 
grave, ſtrong or weak, is carried through the air with 
a celerity equal to about 1038 Paris feet in a ſecond, 
and that with an uniform velocity, without abating in 
the larger diſtances. But a contrary wind, cauſing the 
vibrations to extend more ſlowly, retards the progreſ- 
fion of ſound about #* of its velocity. So likewiſe den- 
ity and dryneſs of the air increaſe the found, as a rare- 
faction and moiſture of the air leſſen it. Hence, in ſum- 
mer time, ſounds move ſwifter; and in Guinea, it has 
been obſerved to paſs at the rate of 1098 Pariſian feet 
in one ſecond of time, | 
476. The ſound, thus every way extended, mects 
with certain particles in all adjacent bodies, even in wa- 
ter and mercury, to which it communicates ſimilar tre- 
mors or vibrations, not only ſuch as are in uniſon with 
the original tone, and which yield a ſound in a more 
particular manner ſenſible, but alſo it excites tremors 


„less ſenſibly, even in the other parts of bodies, which vi- 
: brate in the various proportions of the ſcale. From 


hence it is, that every ſound, which we hear, is a mix- 
ture of the original tone, produced by the trembling 
body, in conjunction with ſecondary tones generated 
from the elaſtic tremors of the ſurrounding bodies. 
The ſtrength of ſound is increaſed, if one audible or 


1 WF primary tone follows the other fo cloſely, that their ſuc- 
Wy <<llion cannot be diſtinguiſhed by the ear; but if they 
1- 


follow each other ſo ſlowly as to be diſtinguiſhable by the 
ear, they produce an echo ; but to produce this, re- 
quires an interval of ſix thirds of a ſecond of time, or 
the diſtance of 55 feet betwixt the refleQting or echoing 
body and the ear. | 
477. Sounds, being elaſtic, are reflected from hard 
bodies in angles equal to thoſe of their incidence. But 
the ſame ſound, uſhered into the open air, and dilating 
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through an immenſe ſphere, grows proportionably 
weaker; but if it be uſhered through a tube, in a cy. 
Iindrical ſhape, the ſtrength of it is more confined toge. 
ther; or elſe, by being collected into the focus of a pa- 
rabola or ellipſis, it becomes increaſed, as we obſerye 
in ſpeaking-trumpets, from which the voice goes out 
rallel to the focus of the parabola, without ſcattering 
the ſonorous rays. | 
478. Therefore the ſonorous waves of the elaſtic air, 
being driven into the cartilaginous, funnel of our ear, 
which is naturally inclined forward and outward in an 
high ſituation, are repelled and collected together, by 
alternate reflections from its elaſtic ſides, into the cavi- 
ty of the concha, from whence it proceeds through the 
auditory paſſage, with a force ſo much ſtronger as the 
ſurface of the outer ear is larger than the light or ſec- 
tion of the auditory paſſage. Through this paſſage, 
however cylindrical, the ſame force is continued en- 
tire forward, and increaſed by new reſonances, excited 
from the percuſſion of the elaſtic cartilages and hard 
bones, ſo as to mix imperceptibly with the primitive 
ſound. . 
479. Moreover, the bottom or end of the ſaid audi. 
tory paſſage is terminated internally by a thin mem. 
brane, called the membrana tympan ; which, in adults, 
is of a roundiſh figure, and placed with an obliquity; 
but ſo that from its upper appendix it projects in- 
Ward like a ſhield, whilſt the part which lies above its 
middle projects into the cavity of the meatus like x 
ſhield. This membrane of the tympanum is compoſed 
of ſeveral plates, the firſt or outermoſt of which is white 
and mucous ; the other is a true ſkin, continued from 
the membrane of the meatus, and of a vaſcular texture; 
: the third is a dry, rattling, ſplendid, and pellucid 
membrane or plate, without blood-veſlels ; and the in. 
nermoſt is the vaſcular perioſteum of the auditory pal 
ſage and tympanum, with a tender cellular texture h. 
ing between. This membrane is not naturally perso- 
rated with any opening, ſo far as I have been able to 


dit 
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diſcover, and the tranſmiſſion of ſmoke is fabulous. It 


is conſtantly ſo ſtretched in the ſulcus or groove of the 
bony ring, in which it is contained, proper to the fetus, 
and after the birth coaleſcing with the reſt of the os pe- 
troſum, that there is no part of the human body to be 
found more tenſe or more tremulous than this. Upon 
the ſurface of this membrane, and more eſpecially upon 
its conical cavity pointing inward, the ſonorous waves 
ſtrike, after they have received their laſt refleQtions 


from the auditory paſſage, by which the elaſtic fabric of 


this membrane is forced into oſcillation. 

480. This membrane is ſtretched over a cavity of 
the os petroſum, called the mpanum; which is, for the 
moſt part, of a roundiſh figure, but not regularly ſo ; 
being divided in its middle into two by a promontory, 
and in the adult is increaſed backward by the cells of 
the maſtoide bone, which are abſent in the fetus. But 
alſo, in its upper and anterior and poſterior part, the 
tympanum has hollow cells, and is lined with a vaſcular 
membrane, receiving ſmall branches from the internal 
cardtid, and from a branch of the artery of the dura 
mater, which laſt paſſes through a fiſſure in the aque- 
duct, and it has others from the external arteries of the 
tympanum and from the ſtylo- maſtoidea. It is common- 
ly full of a mucus, poured into it from the Euſtachian 
tube, and is divided by various membranes into a kind 
of cells, namely, by productions of the perioſteum to 
the little bones. 


481. Within this cavity, three of the larger bones of 


bearing, together with a fourth which is leſs, are ſuſ- 
pended moveably. And firſt, the malleus or hammer 


lies with its upper round head reſting upon the conca- 


vity' of the tympanum, from whence the handle of it 
s extended down, along the membrane of the tympa- 


num, betwixt the plates of it: having reached as low as 


the middle of the membrane, it terminates by a very 
coſe coheſion, with a broad extremity a little incurva- 
ted outwards. The ſame bone is, moreover, connec- 
ted and ſuſtained by a peculiar ligament of its own, 
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ſame place of this bone a broad, long, and flat proceſs, 


s inſerted by its tendon reflected outward and downward 


from a ſulcus in the ſame tube, but externally ſhorter 


pulpy membrane. The third muſcle of the malleus, 


das the other muſcle ſerves to moderate in too violent 


which therefore the propagation of the ſonorous tre- 
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joining it to the longer leg of the incus ; and another 
membrane ſerves as a ſecurity near the longer proce 
of the malleus. This bone drives outwards the men. 
brane of the tympanum, which is ſpread over the | 
ſhorter and conical proceſs of its handle. From the 


oes out forward into a ſulcus of the tube. It is articu- 
lated with the incus by two heads, having protuberant 
lines with a ſulcus in the middle, and all of them ob- 
We.. e x 

Thy 2. In the malleus are commonly deſcribed three 
muſcles: the firſt and internal of which, called fen 
tympani, being the largeſt, is lodged in a particular 
groove within the tube, with which it proceeds paral- 
le]; and, riſing from the proceſs of the multiform bone 
between the paſſage of the cerebral carotid and the hole 
of the artery of the dura mater, bending round a pully, 


into the beginning of the handle. The ſecond muſcle ariſes 


than the former, and carried back almoſt in the fame 
manner, but without being reflected: it adheres by a 
conſiderable extent to the longer proceſs ; and the 
fame is ſuſpected to be but little different from the red 


which ariſes from the auditory paſlage, paſſes througli 
a notch m the broken or interrupted ring of the tym- b 
panum, and 1s inſerted juſt by the ſhorter proceſs into 
the malleus; and this, which is by ſome ſaid to relax il © 
the membrane of the tympanum, has. never been ſeen 
with ſufficient certainty neither by myſelf, nor by the 
moſt eminent anatomiſts. For the reſt, by means ot by 


the tenſor of the malleus, the membrane of the tym- " 
panum is diſpoſed for the hearing of weak ſounds; ” 


ſounds, by drawing the malleus from the incus; Þ) 


mors is interrupted. If the membrane of the tymps- 


num be broke, or the bones of hearing ones, 
125 | Perlen 
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rſon becomes at firſt hard of hearing, and afterwards 
perfectly deat ; this part being the ſeat of that flight 
hearing which is propagated through the bones of the 
— | 
483. The malleus returns the tremors impreſſed 
upon the membrane of the tympanum to the incus, 
which is a ſhort thick little bone, articulated with the 
former behind by a broad ſurface, with two fulci and 
a middle eminence. The ſhorter leg of this bone, whoſe 
little body is bifurcated, being ſuſpended by a liga- 
ment, 1s held firmy into a ſulcus proper to the bone. 
Another longer one deſcends parallel to the malleus ; 
and, by a ſomewhat crooked extremity, is adapted to 
to the fourth orbicular bone which it receives, convex 
on one ſide, flatter on the other, and reſting upon the 
ſtapes, to which its protuberances are imparted. 

484. The /tapes, aptly enough ſo called from its fi- 
gure, lies inclined, but more backward than forward, 
with a hollow head that receives the incus, from whence 
proceed two little crooked legs, the poſterior one of 
which is largeſt : but below, its oval baſis is occupied 
by an aperture of a correſponding figure, commonly 
called the fene/tra ovalis. Here the legs, which are 
ſulcated inwardly, are conjoined by a tenſe membrane 
afixed to the hollow baſis. This bone of the {tapes is 
covered by its own muſcle, which being included in a 
bony papilla or caſe, ſends out a ſmall tendon, which 
is inſerted under the incus into the head of the ſtapes. 
Hence it ſeems to draw the ſtapes, that it may lie higher 
up, under the back part of the feneſtra ovalis, and paſs 
out of it before. Thus the nervous pulp of the veſti- 
bulum is preſſed by the baſis of the ſtapes, and by the 
ar of the tympanum. The whole courſe or ſeat of the 
ſtapes is ſeparated from the reſt of the tympanum, by a 


membrane proper to itſelf. 1 


485. A ſmall roundiſh oval-ſhaped bone, here and 
there greatly excavated, is here fixed to the longer leg 
of the incus, and from thence goes to the ſmall head of 


the ſtapes. N 
| 486. There 
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486. There are various channels which paſs out from 
the cavity of the tympanum. Above the two larger 
bones behind the poſterior leg of the incus, is a ſmal 
cell, a kind of appendix to the tympanum, of the figure 
of a gnomon. Behind that, the {mall cells begin in the 
os petroſum, above the mamillary procels. Beloy 
theſe, that procels is excavated in an adult by various 
{mall caverns. , 
47. From thence the proper canal, going out for- 
wards from the anterior extremity of the tympanum, 
emerges from the bones lying between the os multifor. 
me and the oſſa temporum; and is joined into a corre- 
iponding elliptical and diverging cone, partly membra- 
nous, and in part made up of cartilages of a variable 
{truQure : it opens by a very ample elliptical aperture, 
turning inward and forward behind the nares, into the 
cavity of the fauces: it is lined with a porous mem. 
brane, full of cryptæ and mucous cells, continued from 
and like unto the membrane of the nares. This is the 
tube which, by the action of the circumjacent muſcles, 
may be compreſſed and cloſed, and probably a little re. 
laxed and opened again, by the circumflex muſcle of 
the moveable palate. By this canal the inſpired air 
enters into the tympanum to be changed or renewed, 
and the ſurrounding mucus of the little bones and o- 
ther parts are this way depoſited : nor is it at all impro- 
bable, that the air enters by this tube, to ſupport the 
tympanum, when it is preſſed inward by the more vo- 
lent ſounds; for ſounds themſelves, received into the 
mouth, are this way conveyed to the organ of hearing. 
In inſpiration, the air preſſes the membrane of the tym. 
panum outward: and from thence proceeds that claſh- 
ing or whiſpering noiſe, by which the hearing is oblcy- 
red, when the mouth is held wide open in yawning; 
for then the air entering more abundantly through the 
cavity of the tube, to the tympanum, reſiſts the tremors 
of the external air. 

488. Two other paſſages lead from the tympanum 


to the /abyrinth, or innermoſt chamber of wy 
J 
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And, again, the ſeneſtra ovalis (484.) not covered by 


any membrane, leads into the ve//tbulum ; which is a 
round cavity, formed in a very hard part of the os pe- 


troſum, that lies near the inner part of the tympanum. 


in that cavity are three recefles; of which the upper 

one is elliptical, the lower one circular, and the third 

ke a furrow. There is a nervous pulp in the veſtibu- 

lum, diſtinguiſhed from the parietal bone by the vapour 

ſurrounding it. Into this open the five mouths of the 

three ſemicircular canals, the foramen ovale, and the 
ages of the nerves and arteries. _ 

489. In the fetus, theſe are formed of a diſtin& hard 
hell, which, being ſurrounded with a ſpungy bone, are 
lodged in a cavity of rhe os petroſum ; which, in adults, 
is extremely hard, extended into ſegments ſomething 
arger than ſemicircles, which have an ample opening 
betwixt them. The larger poſterior and lower of theſe 
circles, is perpendicular ; alſo the middle and upper one 
is placed towards the perpendicular: but the outermolt 
and leaſt is horizontal. The inner mouth or aperture 
of the uppermoſt of theſe meets with the upper open- 
ing of the poſterior ring, and both join into one. 

490, But the cochlea is a part ſtill more wonderful, 
ſeated in an inclined poſture within the anterior por- 
tion of the os petroſum. Into one part of this cavity 
opens the veſtibulum ; and into the other the feneftra 
ratunda of the tympanum, which is concealed behind a 
protuberance in the bottom of the tympanum. The 
cochlea itſelf is made up of a nucleus of bone, of a co- 
nical figure, with its apex inclined inward; divided by a 
middle ſulcus, both through its baſis, and through its 
whole length ; and perforated with innumerable ſmail 
loramina into the tubes, which are called ſcalæ, termi- 
nating in the middle of the ſecond ſpiral. About this 
nucleus are wrapt two turns and a half of a canal; which, 
in the fetus, is made up of a diſtinct ſhell-like ſubſtance, 
peculiar to itſelf ; and, in the adult, is united into one, 
With the adjacent bone: and this winding canal dimi- 
niſhes gradually in a conical figure, from the two fore- 
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mentioned openings towards the tip of the nucleus. [; 
is bilocular, or made up of two apartments, divided by 
a partition called lamella ſpiralis. This, at its larger 
end, is bony, and extended out of the nucleus, at right 
angles, into a cavity; is ſtriated, and every way wrapt 
up by the internal perioſteum as in a capſule. Ano. 
ther external part hereto belonging, is a membrane, 
which likewife divides the canal : thus there are formed 
two diſtinct ſemicanals, called /ca/z. The interior and 
paſterior of theſe canals begins from the feneſtra rotun- 
da, where it is ſhut by a membrane, and is called the 
ſcala tympan ; the other begins before, from the veſti. 
bulum, from which it has its name. In the tip of the 
cochlea is formed a third cavity, ſhaped like a funnel. 
Into this the fpiral lamina terminates by a membrana- 
ceous extremity, but fo that the tunnel communicates 
with them by a ſmall hole on each fide; but, in many 
bodies, it alſo communicates with the cavity of the buc- 
ket that is filled with the nerve. $ 
49 i. The blood-veflels of the outer ear come from 
the temporal, or proper auricular branches; thoſe to the 
membrane of the tympanum are either from the tem- 
poral, from the ſtylo-maſtoideal, or from both; thoſe of 
the meatus auditorius come from the former; thoſe to 
the tympanum were deſcribed (480.); and the veſſels 
belonging to the veſtibulum, cochlea, and femicircular 
canals, are from the vertebrals and {tylo-maſtoideals, 
The induſtry of late anatomiſts has difcovered veſlels 
of a particular kind, proper for carrying back liquids 
from the veſtibulum into the tranſverſe ſinus, from the 
cochlea into the cavity of the ſkull. | 
492. It now remains that we deſcribe the nerves de- 
ſtined to the ſenſe of hearing, of which the principal i 
that called the /eventh (357.) This nerve enters into 
the internal auditory ſinus of the os petroſum, in the 
blind end of which it divides. The ſmaller part of the 
nerve is ſent upward, through the opening of a canal 
in the ſinus; whence paſling tranſverſely, it is after- 
wards bent behind the tympanum, In this part deſcend: 
PLP, | * | JS, 
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ng, it gives off a branch through a peculiar channel to 
the tympanum, which aſcends betwixt the malleus and 
incus, and goes out of the tympanum, through a fiſſure 
behind the articulation of the lower jaw, afterwards in- 
ſerting itſelf into the nerve of the tongue (457-); the 
reaſon of which ſecret communication is obſcure, but 


ſerves to explain the conſent of the teeth fet on an 
edge by ſharp ſounds, a removal of their pain by burn- 


ing the ear, &c. The reſt of the nerve, eſcaping by the 
des of the ſtyloide proceſs, is diſtributed through the 
external ear, the parotid gland, a large part of the face, 
and upper part of the neck, both cutaneous and muſ- 
cular; and in the face forms numberleſs inoſculations, 
both betwixt its own branches, as well as with thoſe of 
the firſt, ſecond, third, and fifth pair; and it likewiſe 
communicates with the eighth pair, and the third cer- 
vical pair. But to the immediate organ of hearing it 
ſends either no branches, or at leaſt very ſmall ones. 
The outer ear again receives other nerves in its fore 
part from the third branch of the fifth pair, and in its 
back part to the ſecond and third of the cervicals. 

493. But the ſoft portion of the auditory nerves ariſes 
larger, but more obſcure, from the fourth ventricle of 
the brain itſelf (357.) and enters by very minute threads 
through exceeding ſmall holes of the inner auditory ſi- 
nus, which go in part to the veſtibulum, and in part to 


the furrow of the cochlea. The branches in the veſti- 


bulum form a pulp-like tender membrane, which is e- 
very way extended thro? the ſemicircular canals. The 
other part entering the furrow of the cochlea, has an 
obſcure termination. 

404. With reſpe& to the nerve which is diſtributed 
tirough the veſtibulum and ſemicircular canals, there 
no doubt but it is ſtruck by the tremors of the ex- 
ternal air, propagated to the ſtapes; from whence the 
remors immediately paſs through the oval feneſtra, to 
preſs upon the naked pulp of the nerve. That part of 
the nerve which enters the cochlea, is altogether ob- 
Lure in its termination. It is probable, that ſmall 
It I 1 2 5 branches, 
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branches from thence paſs through the little foraminz 
(490.) to the perioſteum of the cochlea, and to the 
- membranous part of the ſpiral partition. Do the tranſ. 
verſe nervous filaments paſs out from the nucleus of the 
_ cochlea, all the way ſucceſſively ſhorter through the ſpi- 
ral plates? Is it the organ of hearing? Theſe are que. 
ſtions, which we are yet hardly able to reſolve from a. 
natomy; though this ſeems repugnant to the courſe 
which we abſerve nature takes in brute animals, in 
birds, and in fiſhes, who all hear very exquiſitely with. 
out any cochlea. However this may be in the human 
body, it is there probable, that the ſpiral plate, ſpread 
full of nerves, is agitated with tremors from the oſcilla- 
tions of the membrane of the tympanum, by which the 
air in the cavity of the tympanum is agitated, fo as to 
| preſs the membrane of the round feneſtra, which again 
agitates the air contained in the cochlea. 
The preceding conjecture is indeed elegant; 
ſince the ſpiral plates make up a triangle, ending in a 
ſhort point towards the tip, by which it may be concei- 
ved to contain an infinite number of nervous cords, 
continually ſhortening in their length; and by that 
means adapted to an harmonica] uniſon or conſonance 
(474.) according to the variety of acute and grave 
founds, ſo as to tremble together at the ſame time with 
molt of them; namely, the longeſt cords. in the baſis of 
the cochlea, with grave ſounds; and the ſhorteſt cords 
nearer the tip or apex, with the ſharper ſounds. Whe- 
ther are ſounds perceived in the middle ſemicircular 
canals, when theſe alone are found in all claſſes of ani- 
mals? Are they detained in theſe canals, in the cochlea, 
and by the membrane ſuſpended through the veſtibu- 
lum? This ſeems probably the caſe, We. 
496, From what has been ſaid, it appears, that the 
elaſtic waves or tremors of the air arrive through the 
outer ear and auditory paſſage, to the membrane of the 
tympanum; which being injured, and not repaired, the 
hearing is totally deſtroyed. This ſeems to be ſtretched, 
for hear ing weak ſounds, by the muſcles of the _— 
; | 5 |: | rom 
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From this membrane the ſound is conveyed through 


the ſmall bones to the veſtibulum; for theſe bones be- 
ing deſtroyed, the hearing is again aboliſhed. The 
bony ſides of the veſtibulum, by their tremulation, agi- 
tate the ſmall quantity of aqueous fluid ſurrounding the 
nervous pulp. It ſcems to be ſtruck by the nervous 


pulp ſuſpended in the veſtibulum, and that tremor to 


be continued through the continuous pulp of the 
cochlea and ſemicircular canals. Of more than this 
we are not certain: but, by .undoubted experiments, 
tremors, and even elaſtic founds, communicate them- 
ſelves by the internal Euſtachian tube, and through all 
the bones of the ſkull, ſo as to impreſs their force upon 
the auditory nerve, . Be 

497. The diſtinction of ſounds, doubtleſs, proceeds 
from the celerity of the tremors excited in the hearing 
nerve, according as they ſucceed each other more ſwift- 
ly or flowly, in a ſhort time; in order to which, it is 
not neceſſary the mind ſhould number them; it is ſuffi- 
cient that ſhe perceive their numbers to be different, and 
that this difference excites a variation in her thoughts 


and ideas thence ariſing. Whether the harmony or 


agreeableneſs of ſounds ariſes from the number of parts 
ſounding together in uniſon ? and whether the mind, 
ignorant of herſelf, numbers the degrees of conſo- 


nance, fo as to pleaſe herſelf in a majority of them? 


theſe” are queſtions denied by the moſt expert muſi- 
clans, who make it appear, that there is an agreeable- 
neſs, and that very conſiderable, in ſounds approach- 


ing the leaſt to a conſonance, and which lies in a pro- 


portion very difficult to determine. Why do ſounds 
oſten become too ſharp for the ear? Our auditory 
nerves ſeem to be ſtrained upon the ſpiral plates, in 
ſuch degrees as to be in danger of breaking, after the 
manner drinking-glafſes may be broke by ſharp ſounds, 
and as the hearing is ſometimes almoſt loſt for a while 
bythe violently ſhrill whiſtlings of the inhabitants of the 
Canary iſlands, 1 


CHEAP 


7 * 9 - = — wy , 5 
N * © > 8 . * — * * > 
mere - ' C9 = = 


N 2 . 1 
r * 1 . a Ewe" A 4 8 - 4 — IAA 
v—— — LY - Ken. — it — — — SAGE. T - 72. eee — ———— « G Ü —— 3 


— 


— — 2 


. IE TE ohong n 
2 — n 2 2 


— — 
we — — —-— — 


N 1 EY 
q f. \ 
a S 
i d l 
1 
ff $ 
a o 15 
1 
vi 
0 * 1 
x 4 
4 * 
4 1 7 
- 5 
7 4 L i 
* 4 
; 2/21 Fl 
\ "i 
+ * 1 
1 
e 1 8 
11 
55 * 
4 : 
& + T3 2 
L 7 
11 b> 3 234 3 
Y ; G 7 q 
& * 
in 
5 >Y 
4 0 1 
7 4 
1 k 
9 
M4 by. » 4 
7% 1 
i * 
: \ 
. * 
+} 17 * 
n 
. 1 1 
4 1. 1 
1 1 o 7 
ee 
15 | 
. i} by 
- WT * 0 
£ ] 
42% 
z TH [4 
* 
N 481 \ 
1 +4,1 
\ [1 
þ 
F432 F 
= C 
1 
i FT U 
e ? F. 
1 
19 
i . 
1-8? 
14 I 
F 1 
A * 
4 1 
3:8 
\ « 
= Y 
1 J 
> : Ti 
#4 1:8 2 
8 / x ;h 
; 1. 
r 
4 4. 
} 
1 - bh 
72 14 
9 
e 
1 1 
14 1 
1 N 
'* 7 
: 4 
F 1 
4 +. 
1 4 1 1 
1 l 18 
* {] 
$ | 
T 2. BY: } 
4 + p 
p 1 " 
: ; . 
1 
. 
e 
by 45 
Ms 
+ 9h 
48£ 1 
1 
. 
— 208 
4 þ 
* 177% 
b 1 
$0 q 
>.43 
l } 
Fo '2þ 
G * 
7 4% 
f 
LH 
N 1 
1 
[1 
i LF 
* 
4 . 
„ 4, 
1 
[ K8 * 
11 
* TH 1 
. 4 EY Ly 
*.M ; 
1 Y, 
1 
' = 
$. 
'T G 
4 \ 
+ S 9 
ex! 
ö * 
12 1 
4171 } 
Y [ 
23: FRE 5 
FY » 4 
* $ 
9 
I | + ! 
t ifs * 
3 F 
1 „ 
w . 
4 ' 
3-23. 2 +: \ 
* Ei 
. 1 
J 2 11 
* 4 E 
5 1 
; P : 
\ * 7 
| 
* 4 
, 'F 
13% i 
7 
44 
$ : 


ER cn e ee — — 5 
A* rr a 1 


- n — — EI" — 
—— 5 — - * 
ere — — * 
i 1 1 " 
— IPO FUG, 
- 
— et wm * = 
— — corn — 
— oy . — 
= = > wy 8 — 2 — 3 5 
— II „ jü12—ẽ»łXĩ*⁵A wk — « 


mo 


rug 


264 5 3 17G HiT: chr. XVII. 


CHAP. XVII. 
Of the $16 n T. 


498. A=. S the organ of 8 perceives the tremors 
light: and as the firſt conſiſted chieffy of bony organs 
capable of making a reſonance; here, on the contrary, 
the greater part of the eye is compoſed of pellucid hu- 
mours capable of refracting the more ſubtle medium of 
light: but the complexity of this organ was neceſſary 
for the defence of its tender parts, and from the diver- 
ſity of the ſeveral humours, to be ene each in 
their proper integuments. 

499. Outwardly, a defence is afforded to this organ 
by the eye-brow or ſupercilium, which is a protube- 
rance of the ſkin, ſuſtained by muſcles, at the bottom 
of the forehead, full of thick hairs, lying over one an- 
other like the tiles of a houſe; and capable of being 
pulled down by the action of the frontal, corrugator, 
and orbicular muſcles, ſo as to afford a ſhade to the eye 
in too ſtrong a light. After this office is finiſhed, the 
eye · brow is raiſed again, by the inſertion of the frontal 
muſcle, thin and fleſhy, immediately under the conti. 


nuous ſkin, faſtened to the cellular membrane of the 


ſkull, which is of a ſhining ſubſtance, and not far diffe- 
rent from the nature of an aponeuroſis, which, being 
of a long quadrangular figure, is drawn backward by 
the occipital muſcle. A depreſſion of the eye-brow 
ſerves alſo to expreſs concern of the mind; as an ele- 
vation of it denotes the mind to be in a anc quiet 
| ſtate. This guard alſo conduces to throw off the ſweat 
and retained duſt, or the inſects which might fall into 
the eye. 

500, The ye lit, or ralpebres, are placed ſtill nearer 
guards before the eye. Here the folds of the ſkin, 


4] which are re thinly extended, from that of the face, a 
ou 


of the air, ſo the fight perceives thoſe of 
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out in a conſiderable length, and are reflected back 
with the cellular ſubſtance interpoſed betwixt the outer 


and inner plate; the latter of which becomes then a thin 
vaſcular membrane, and therefore of a red colour, ex- 


tended before the globe of the eye, and ſpread in its 
foremoſt part upon the ſclerotica, under the denomi- 
nation of conjunctiva tunica. This production of the 
kin is every where covered by another of the cuticle, 
even where it is cloſely conjoined with the cornea. The 
upper eye-lid is larger and more moveable ; the lower 
is ſmaller; and rather obſequious to the motion of the 
other parts, than moved by any particular forces of its 
own. The nerves, which give ſenſibility to the eye-lids, 
are numerous, from the firit branch of the fifth pair, 
and likewiſe from the ſecond, and trom the hard branch 


of the ſeventh pair; they abound with arteries from the 


ophthalmics, and from the branches of the tempo- 
rals, internal maxillaries, infra-orbitals, and others of 
themee.: 7 | 

Fol. That the eye-lids might ſhut together more 
exactly, they have each of them a cartilaginous arch, 
called far/us, upon their margins, which meet roge- 
ther. It is flender, of a lunar figure, extenuated 
outward, and ſerves to hinder the eyc-lid from falling 
into wrinkles while it is elevated or depreſſed. The 
elevation of the upper eye-lid is performed by a muſcle 
ariſing from the involucrum of the optic nerve gradual- 
ly ſpreading, and extended by its expanſion to the tar- 
ſus. This elevator is conſiderably aſſiſted in its action 
by the frontalis, and by various connections with the 
orbicularis drawn up or dilated by the former. The 
upper eye-lid is depreſſed by the orbicularis muſcle; 
which is broad and thinly ſpread round the orbit, under 
the ſkin of the eye-lids, to each angle of the eye, which 


ſerye as fixed points to this muſcle ; and it adheres to 


the os frontis, where. that bone joins the upper jaw, 
and then its fibres are inſerted into the os frontis and 
neareſt parts of the upper jaw. The fame muſcle ſerves 
io elevate the lower cyc-lid, and covers the eye in ſuch 
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a manner that no duſt or light can enter it in Mleep, 
The lower eye-lid is depreſſed by a double portion of 


fibres, inſerted into the upper lip. 
502. Finally, that the protuberant margins of the ehe. 


lids might not injuriouſly beat againſt each other, the 


cilia or rails of hair are placed ſpreading outwards, in a 


row, from the edges of the eye-lids, of different lengths 
which by croſſing each other make a blind or ſhade. Theſe 
are of uſe in more diſtin& viſion, by excluding the ex. 
traneous rays, when we require a diſtin repreſents- 
tion of any object. 

503. That the eye-lids rubbing againſt each other 
might not grow together, they are ſupplied with a roy 
of ſebaceous glandules, firſt noticed by Meibomius; 
namely, about thirty little gut-like cells or more in each 
eye- lid; placed in general according to the length of 
the lid, without ever branching, but compoſed of pe. 
culiar blind ſinuſes, which end at laſt in one larger ſer. 
pentine duct, opening by a mouth in the margin of the 


eye· lid ſelf, Theſe diſcharge a ſoft liniment, which 
5 ww and waſhes off with the tears. 


But the perpetual attrition of the eyc-lids a. 


fending and deſcending againſt the globe of the eye, 
is prevented by the diſtilling humour called tears ; 


which preſerve alſo the tenderneſs of the membranes 
and of the cornea, and ſerve to waſh out any inſects 
or other ſharp corpuſcles. Theſe form a faline pellucid 
liquor, that may be evaporated, and never cealcs to 
be poured over the anterior ſurface of the eye; but ne- 
ver runs over the cheeks, unleſs collected together in 
a larger quantity from ſome cauſe. This liquor is ex- 
haled partly from the arteries of the conjunctiva, as ve 


_ ſee from an imitation of nature by injecting water: andit 
is in part believed to proceed from a gland ſeated ina 


receſs of the orbit of the os frontis, ſomewhat hard, and of 
the conglomerate kind ; intermixed with fat, and paint- 
ed with many blood- veſſels from the ophthalmics and 


internal maxillaries ; and ren with many ſmal 
nerves 
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nerves ariſing from a peculiar branch of the firſt trunk 
of the fifth pair. . 


o 5. From this lachrymal glandule in horned cat- 


tle deſcend three, four, or more viſible ducts, which 
open on the inner ſide of the conjunctiva, upon the 
eye-lid. In man theſe ducts are lately found out, ac- 


cording to credible authors. The ſeparation of the 
tears is increaſed by the more frequent contraction 


of the orbicular muſcle, either from irritation, or ſome 


forrowful paſlion, by which means the tears are urged 


over the whole ſurface of the eye and conjunctiva, which 
they waſh. | 

506. After the tears have performed their office, 
ſome part of them flying off into the air, the reſt, that 
they might not offend by their quantity, are propelled 
by the orbicular muſcle, towards its origination next 
the noſe, to a part which is the loweſt of the palpebral 
margins 3 which not being ſurrounded by the tarſus, 
does therefore not meet exactly together. Here a ca- 
runcle full of ſebaceous hairy follicles, of an oblong 
figure, interpoſes and ſeparates the meeting of the 
eye-lids, at the ſame time furniſhing a liniment to thoſe 
parts which have none of the Meibomian ducts. Be- 
fore this part is extended a ſmall portion, like a little 
eye- lid; which, deſcending perpendicularly, joins the 
true eye-lids, and is larger in beaſts than in men: but 
at the beginning of this ſpace, betwixt the eye-lids, in 
which the tears are collected, both in the upper and 
lower margin, a little papilla ſtands out, having each 
of them one opening, ſurrounded by callous fleſh, 
which are perpetually open, unleſs when convulſivel 
doſed.” This opening, which is called the punctum la- 


chrymale, drinks up the tears from the ſinus in which 


they are collected; and this partly by tubular at- 
traction, and partly by impulſe from the orbicular 
muſcle. If theſe points or openings are obſtructed, the 
(ears run over and excoriate the cheek. * | 
507. From both points proceeds a ſmall duct, both 
rom the upper and the lower eyc-lid, much wider _ 
| ; | the 
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the opening itſelf, but thin, and included in the ſkin; 
one of which goes downward above the caruncle, and 
the other goes more tranſverſely inward and under 
it: theſe both join together, and are inſerted by two 
mouths near the uppermoſt part of the lachrymal ſact: 
thus it is called a cavity, formed in the os unguis and up- 
per jaw, lined with a membrane, which is at firſt cellu- 
lar, but harder, and as it were of the nature of an apo- 
neuroſis; then by another red and pulpy one, continu- 
ed from the membrane of the nares, pervious to the 
exhaling dew, and ſomewhat of an oval figure. From 
the ſame ſacculus is continued a duct, which deſcends 
a little backward into the nares, opening there by an 
oblique oblong aperture at the bottom of the meatus, 
covered by the lower os ſpongeoſum. Through this 
paſſage the ſuperfluous tears deſcend into the noſe, 
which they in part moiſten (464.) A muſcle is by ſome 
aſcribed to this ſack ; but it is not yet ſufficiently con- 
firmed. 7 | | 

508. The globe of the eye, compreſſed before, but 
longer than it is broad, is ſeated in the cavity of a bony 
orbit, which is almoſt of a conical figure, made up by 
ſeven bones which are in the back part; and on the 
inner-ſide perforated or interrupted by larger fiſſures, 
from whence the bones, widening forward, defend thc 
cavity on all ſides, But as this is larger than the eye 
itſelf, the exceſs is on all ſides occupied by a very ſoſt 
fat, ſurrounding the globe of the eye, that it may both 
fill and have a free motion within the orbit. 


509. The eye begins from a confiderable nerve, by f 
the expanſion of whoſe coats thoſe of the eye itſelf arc t 
compoſed. The origin of this optical nerve we have 
already deſcribed (357.) Its progreſs is acroſs the / 


crus of the brain, where it joins with its fellow nerve 
from the other fide, and coheres therewith for a con- 
derable length by a large portion of medullary fub 
ſtance ; ſo that the right goes to the right eye, and the 
left to the left eye, yet not without ſome conjunction of 


of both medullary ſubſtances. The nerve, 4 


EM $$ 16n'T a 
thus enters the orbit a little inflected, of a figure ſome- 
what round, but compreſſed; and is inſerted into the 


globe of the eye, not in the middle, but a little near- 


er to the noſe. 

510. The nerve having reached the eye, depoſits the 
inner plate of its dura mater, which it received in the 
opening of the ſphenoidal bone: and this being ex- 
panded and rendered thicker, makes up the firſt coat of 


the eye, called fclerotica. The other outer plate of the 


dura mater, receding from the former, makes up the 
perioſteum of the orbit : but the pia mater, which is 
in this nerve very diſtinct and full of veſſels, expands 
itſelf as before, ſo as to form a thin dark-coloured li- 
ning to the ſelerotica. The remaining inner medul- 
ary part of the nerve, continued from the brain, but 
divided into filaments by the cellular ſubſtance, 1s con- 
trated into a deprefſed white conical papilla ; after 
which it is again expanded upon the inner membrane 


of the eye, ſo as to form the retina. 


511. The /celerotica is in general white, tough, and 
furniſhed with few veſſels, reſembling the nature of the 
cutis or ſkin, of a figure completely enough globular, 
but compreſſed or flattened before, and of a greater 
thickneſs backward. To the fore-part of this globe, cut 
off circularly, is prefixed obliquely a portion of a more 
convex but leſs ſphere ; pellucid, and made up of many 
ſcales or plates, repleniſhed with a clear water and pel- 
lucid veſſels, very difficult to demonſtrate ; inſenſible, 


and almoſt circular, yet broader at the noſe than to- 


wards the temples : it is termed the cornea, thro* which 
the light paſſes into the inmoſt part ofthe eye. This greedi- 
ly imbibes water, and ſweats it out again. Before the an- 
terior and flatter part of the ſclerotica, and alſo before the 
cornea, the conjunctiva is detached from each of the 
tye-lids, and cloſely conjoined to the ſclerotica by a 
proper cellular ſubſtance, that may be inflated (500.); 
which is repleniſhed with veſſels, partly red, and part- 
ly pellucid continuations of red ones. 

512. The origination of the choroides is from the cir- 
K K 2 1 
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cumference of a white circle, terminating the ſubſtance 


of the optic nerve, in that part where the retina and 


the central artery are expanded from it, and perforate 
it by many ſmall foramina. From hence it fpreads 
within the ſclerotica, concentrically adhering thereto 
by a cellular ſubſtance and many veſſels, which enter 
from the choroides into the ſclerotica. This membrane 
is outwardly of a brown colour, but inwardly of a more 
ruſſet brown or almoſt black, both which colour and 
{urface are ſeparable by maceration : the innermoſt may 
be diſtinguiſhed by the name of Ruy/ch ; but grows 
white through age. When this has extended itſelt 
as far as the beginning of the pellucid cornea, it there 
Joins itſelf more accurately to the ſclerotica, by a celular 
ſubſtance; from whence going off almoſt circularly in 
A different courſe, it forms a kind of rim, called or. 
culus ciliaris: namely, the coat, which was before ſphe- 
rically expanded, now ſubtends circularly from the arch 
of the COrnea, a little convex outwardly, and with a 
deficiency i in its middle; from whence a circular para]- 

jel portion is taken out, ſo as to form a foramen or hole, 
called the pupil, which is ſeated nearer toward the nole, 

and is larger toward the temple. The anterior part of this 
round rim, is called the iris; and the back-part, ſeparable 
from the former by maceration, is, from the black colour 
with which it is painted, called uvea. On the anterior ſur- 

face of the iris appear numerous ſtripes, extended like 
rays, of various colours in different people, the whole 
covered as it were with little locks of wool. "Theſe go 
off beyond the pupil into a ſerrated circle, from which 
tend other ſimilar ſtreaks, even to the edge of the iris. 

They are ſerpentine in a broad pupil, but ſtraight in a 
narrow one. On the poſterior face of the uvca 1s 
much black pigment ; which being waſhed off, ſtraight 
radiated ſtreaks appear, produced into the pupil, but not 
woolly. Orbicular fibres, concentrical with the pupil, [ 
have not been able to obſerve, neither with the naked che, 
nor with a microſcope, even in an ox; but only in the u- 


yes, an internal circle diſtinguiſhed by obſcurer rays, but. 


Io 
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leſs woolly, In the human fetus, the pupil and the iris 


being produced, makes a complete circle. That part 
of it which is drawn over the pupil is of a vaſcular 
texture. „ 

513. Though the iris has little ſenſation, and is not 
endowed with any mechanical irritability; yet in a living 
man, quadruped, or bird, it is conſtricted on every 
greater degree of light, and is dilated on every ſmaller 
one; hence it is rendered broader for viewing diſtant 
objects, and narrower for viewing ſuch as are near. 
The cauſe of this dilatation ſeems to be a remiſſion of 
the powers reſiſting the aqueous humour; an argu— 
ment of which, is the dilatation of the pupil, occaſioned 
by debility, and which ſucceeds ſyncope and death. 
The contraction 1s more obſcure, and perhaps only de- 
pends on the ſtronger afflux of humours into the co- 
lourleſs veſlels of the iris, into which theſe veſſels are 
extended ; and, along with theſe, the iris 1s rendered 


longer, and ſhuts the greater part of the pupil: ſo that 


this motion has ſomething in common with a begin- 
ning inflammation. The pupil is more evidently mo- 
ved and contracted ; as the eye gradually grows callous 
in old people, it is rendered almoſt immoveable. In 
an animal twenty or thirty hours dead, I have feen the 
iris extend by heat, and ſhut the pupil. 

514. Behind the uvea, from the fame circle by which 
the choroides and ſclerotica join together, and outward- 
ly adhere to the cornea, ariſe thick ſtripes, extended 


from the choroides, elegantly wrinkled with parallel 


veſſels, ſpread under them, which are conjoined by fea- 


ther · like looſe and thin footſtalks, into the retina, every 


way ſpread with a good deal of black paint; and de- 
parting, after the manner of a perforated ring, inward 
from the tunica choroidea, they ſpread upon the vitre- 
ous humour ; and, laſtly, are laid on the capſule of the 
cryſtalline lens, but do not adhere to it, and are called 


by the name of the ciliary ligaments. The origin of the 


black pigment we are as yet unacquainted with; nor 
an any glandules be found, which ſome have aſſigned 
5 | | | | for 
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for its ſeparation. Among its other uſes, one ſeems to 
be to keep firm the cryſtalline lens. In infants, this 
ſame mucus has the image of a radiated flower, behind 
the ciliary proceſs. 5 8 
515. But the retina, which is truly a continuation of 
the medulla from the optic nerve, is next expanded in- 
to a ſphere concentric with the choroides, extremely 
tender, and almoſt of a mucous conſiſtence, diſſolvable 
by a blaſt; and this immediately embraces the vitreous 
body. But when the retina has extended itſelf as far 
as the ciliary proceſſes, it follows their courſe, making 
their ſtripes and ſmall arteries its foundation or ſup- 
port in its courſe to the cryſtalline.lens, to the capſule 
of which it adheres ; and, if we may believe the obſer. 
vations of ſome anatomiſts, as well as our own, ſpread; 
upon its ſurface. 85 8 
516. Theſe coats of the eye, which inveſt and ſup- 
port each other, after the manner of an onion or other 
bulbous root, give a ſpherical figure to the eye, and 
include its humours by which name are underſtood 
commonly three ſubſtances; the one a ſolid, the other 
a ſoft body, and the third truly a liquor. Firſt, then, 
the common ſurface of the retina is, on all ſides, filled 
by the principal or vitreous humour, which is contained 
in a thin pellucid membrane of its own, of a cellular 
fabric, in the intervals of which is confined a moſt 
clear liquor, a little denſer than water, which entirely 
evaporates by heat, like the aqueous humour; from 
which nature it does not eafily degenerate, even in 
old people. Its veſſels, which are moſt manifeſt in 
fiſh, lie in the back part; are moſt beautifully radiated 
from the central trunk of the retina, embracing the 
convexity of the vitreous humour; and are inſerted 
into a circle formed by other arteries coming from the 
choroides, not far from the lens, and which I have ſcen 
in a ſheep. The vitreous membrane, which is tender 
conſidering its body, is yet grown to the lens in tuo 
places, before and behind; ſo that the middle hollov 
ring is intercepted between both inſertions, round the 
; | | cryſtalline 
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cryſtalline lens. Afterwards it is divided by ſome little 
ropes, The ſtreaks of the ciliary body imprint their 


| marks on the anterior face of it. 


517. But, in the fore- part of the vitreous body, be- 
kind the uvea, there is an orbicular depreſſion or ſinus 
conſiderably deep, into the cavity of which the cry/tal- 
line lens is received, though that be leſs properly ranked 


in the claſs of humours. The ſigure of this lens is 


made up of two elliptical convex portions or ſides, the 
foremoſt of which is ilatter, and the potterior more gib- 
bous. The ſtructure of it is that of concentric plates 
or ſcales, ſucceeding each other, and compoled by the 
fibres themſelves, elegantly figured and contorted, and 
connected together by cellular fibres, ſo as to form a 
tender cellular texture, Betwixt the cryſtalline leaves 


is alſo contained a pellucid liquor, which, in old age, 


turns- of 1ts own accord to a yellow colour. The in- 
nermoſt ſcales lie cloſer together; and form at laſt a ſort 
of continued nucleus, harder than the reſt of the lens : 
it does not fo adhere to the capſule, but, when that is 
broke, it very readily leaps out; and ſome ſay that a 
little water is effuſed around it. Its artery is from the 
retina, which perforates the middle of the vitreous hu- 
mour; that is, the poſterior one; for the veſſels in the 
fore-part are not yet known. This whole lens is con- 
tained in a ſtrong, thick, elaſtic capſule of a pellucid 
membrane, more firm in the fore- part, which is lined 

backward by the vitreous tunic. 1 | 
518. Laſtly, the aqueous humour, which is extremely 
clear and fluid, and renewed again if it be let out, is 
ſeated in a ſmall ſpace of a curve-lined triangular figure 
betwixt the uvea and cryſtalline tens, and in a larger 
chamber that is before betwixt the iris and the cornea. 
This humour feems to exhale from the ſmall arteries of 
the iris, uvea, and ciliary proceſſes; being again ab- 
lorbed into ſmall veins of the ſame parts, while ſome 
portion of it is drunk up and exhaled through the cor- 
nea, This humour alſo waters the uvea and capſule of 
the lens. About the beginning of the preſent _— 
8 | the 
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the ſpaces filled with this liquor were called the camera 
of the eye; the fore one between the cornea and Iris; 
the poſterior one, which is ſmall, between the circum. 
ference of the cryſtalline lens and the uvea. 

5 19. The eye, thus framed, is outwardly ſurrounded 
with muſcles, for its government and direction. Name. 
ly, into the circle of the ſelerotica, which is next to the 
cornea, are inſerted four ſtraight muſcles, ariſing from 
the dura mater of the optic nerve at the bottom of the 
orbit ; where, departing from the nerve, they cohere 
with the perioſteum, forming, as it were, one circle; 
from whence, going forward, their bellies lie round the 
bulb of the eye, and terminate again by their aponeu- 
roſes, meeting together in another circle into the ſcle. 
rotica. Of theſe, the elevator is the leaſt, and the ab- 


duQor the longeſt, The office of theſe muſcles appears | 


very plainly in each of them apart; ſince, being bent 
round the convex bulb of the eye, as about a pulley, 
they mult, of courſe, elevate, depreſs, or turn the globe 
of the eye either to the noſe or to the temple. More- 
cover, two of them acting together may turn the eye in 
a diagonal betwixt the former directions; as upwards 
and outwards, upwards and inwards, &c. Laſtly, 
when all the four ſtraight muicles are contracted toge- 
ther, there is no doubt but they draw the whole eye 
towards its origin within the orbit, by which means the 
cryſtalline lens is moved nearer to the retina. 

520. But the two ob/que muſcles of the eye are of a 
more compound fabric. The upper of theſe, ariſing 
together with the recti, is long and flender, aſcending 
forward to a notch in the os frontis, which is completed 
by a double ligament, cartilaginous on each fide, and 
hollow in the middle, almoſt quadrangular, for ſuſtain- 
ing the tendon of the muſcle. Through this canal pal- 
ſes the tendon of the obliquus ſuperior ; which being 
again reflected backward and downward, included in a 
capſule of its own, is inſerted into the globe of the eye 
behind the ſtraight muſcles. This draws the globe for- 


ward and upward, in a manner out of the orbit, that the 
- : : 7 - eye 
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eye may take in a larger field of viſion; it alſo turns 
the pupil inward and downward. The other leſſer 
oblique muſcle, ariſing from a ſinus of the lachrymal fo- 
ramen in the upper jaw, alcends immediately outwards 


from the os unguis round the globe of the eye, and is 


inſerted by 1ts tendon into the ſclerotica behind the ex- 
ternal rectus: whence it appears, on its part, to turn the 
eye downward and outward ; and of courſe, contrary to 


the former, to direct the pupil upward and inward. 


521. But there are other more minute muſcular mo- 
tions performed in the eye, which preſuppoſe a know- 
ledge of the nerves belonging to this organ. And, 
firſt, we have already ſpoken of the optic nerve (509, 
510.) The fourth pair goes only to the larger oblique 
muſcle, and the ſixth pair belongs to the external rec- 
tus. The third and fifth pair produce the principal 
nerves in the eye; and of theſe, the firſt branch of the 


fifth produces the ophthalmic nerve, and ſends off a 


ſmall nerve from its entrance into the orbit, to the eye- 
Id and lachrymal glandule ; it then conjoins with the 
ſecond branch of the fifth pair, and with the temporal 
branch of the third and fifth pair. After having en- 


tered into the orbit, its trunk divides into two. The 


upper and larger ſubdivides into two, which are ſpent 
upon the forehead and eye-lids: but the lower, going 
inwards above the optic nerve, ſends out long ſlender 
hlaments to the outer part of that nerve, which, joining 
with another filament of the third pair, makes _ 
ophthalmic ganglion, and ſends off one or two ciliary 
nerves. Finally, having given off a nerve, running to 
that of the noſe (457.), it is then ſpent upon the diffe- 
rent parts of the internal angle of the eye. 
522. But the principal dignity of the third pair lies 
in giving off a branch upwards to the ſtraight muſcles 
of the eye, and to the eye-lids; and then, going for- 
vard with its trunk under the optic nerve, it ſends out 
three branches together to the lower and leſs oblique, 
and to the internal muſcle ; after this, or often before, 
(rom its trunk, and ſometimes from a branch of the 
. lower 
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lower obliquus), aſcends out another ſhort and much 
thicker nerve, which ſometimes joins the root of the 
fifth (521.), or is ſometimes ſolitary; which, under the 
abductor muſcle, conſtantly forms the N ophthalmic 
- ganglion. From that ganglion, and ſometimes from the 
trunk'of the third or fifth, go out four or five ciliary 
nerves in a crooked courſe, playing round the optic 
nerve in their courſe to the globe of the eye, where 
they enter the ſclerotica almoſt in its middle, in com. 
pany with its longer ſmall arteries or veins; and run. 
ning thence ſtraight forward through the choroides, 
they paſs viſibly to the iris, and ſeemingly to the ciliary 
proceſſes. Other very ſmall nerves, originating from 
the ſame ganglion, remain in the tunica ſclerotica. 

52 3. Another more obſcure and leſs eaſily demon- 
ftrable motion in the eye, is that of the ciliary proceſſes 
(514); which, lying incumbent upon the turrows of 
the vitreous membrane, ſeem, by their action, to preſs 
back that body, ſo as to bring the lens forward, and ſc- 
parate or remove it farther from the retina. But I hare 
never ſeen, in all the animals I have diſſected, any thing 
like a muſcle in this ciliary body; but a membrane 
which ſupports the ſmall veſſels, As for any ſphincter 
of the pupil, or a conſtrictor of the cornea, mentioned 
by ſome writers of note, or even moving fibres, which 
others have imagined proper to the cryſtalline lens, they 
are in nowiſe ſupported by anatomy, nor are they con- 
ſiſtent with the perpetual hardneſs of texture obſcr- 
vable in the lens and cornea of maſt animals. 

524. Moreover, to the hiſtory of the eye belongs : 
deſcription of the veſſels, which, in this part, have a 
beautiful fabric. But all of thoſe which belong pro- 
perly to the ſeveral parts of the eye itſelf come from 
the ophthalmic artery, a branch of the internal carotid 
(316.) This, creeping along under the optic nerve, 
ſends out, as principal branches, the upper and lower 
ciliaries, one or more; the lachrymalis, from whience 
the poſterior running to the noſe, and internal part ol 


Tat belonging to the arch of the tarſus ; afterwards the 
LA muſcular! 
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muſcularis inferior, the anterior recurrent to the noſe, 
the uppermoſt muſcularis, and the palpebralis; from 
whence, with the former branch, ſprings the arch of 
the tarſus. Laſtly, it goes out forward to the face, 
and adjacent parts of the noſe. But the ophthalmic 
branches, belonging to the inner fabric of the eye, are 
the poſterior and middle ciliaries; which, arifing from 
the trunks before- mentioned, and playing round the 


optic nerve, in four or more branches, in a ſerpentine 


courſe, go partly in with the optic nerve at its firſt en- 
trance, and are partly extended further to' near the 
middle of rhe ſclerotica, where they ſend in forty or 
more little arteries to the choroides, which make firſt 
beautiful ramifications upon the external ſurface of that 
membrane, round, and like the branches of trees ; from 
whence they proceed inwardly in a more direct courſe, 
and at laſt go to the circle of the uvea 

525. But ſeveral of the ſmall arteries of the tunica 
choroides. gradually decline towards the interior parts 
of the eye; and, being covered with a kind of cellular 
woolly matter, go to the ciliary proceſſes, through each 
of which run out two ſmall arteries, ſcattering vaſcular 
woolly-like locks, united by an handle at their apex. 
526. Other ſmall arteries alſo, likewiſe ariſing from 
the ciliary ones, but few in number, moſt commonly 
two, come to the ſame baſis from which the membrane 
of the uvea originates. There, ſpreading in various di- 
rections, they ſurround the root of the uvea with their 
branches, and are joined into a circle, into which the 
anterior ciliaries mix themſelves ; which are ſmall ar- 
teries ariſing from the muſcular branches of the oph- 
thalmic, near the origin of the pellucid cornea ; perfo- 
rate the ſclerotica by twelve or more branches, and to- 
gether make up the circle of the pupil. From that 
circle, and likewiſe from the fore-mentioned anterior 
eilary arteries, independent of the middle circle, are 
diſtributed veſſels, both on the anterior face, which 
makes the iris, and on the poſterior face of the uvea, 


together with the ciliary proceſſes ; the veſſels are diſ- 
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tributed, both ſtraight and ramified ; the iris is full of 2 


liquor of a bluiſh colour, otherwiſe brown; and the 
uvea is ſpread with a good deal of a black paint, with- 
out which it is naturally white. In the uvea, at ſome 
diſtance from the pupil, they frequently form an im- 
perfect circle. h 
527. But from the ſame ophthalmic and its trunk, or 
from the lachrymal branch, or from one of the ciliaries, one 
or more branches enter into the optic nerve; the prin. 
cipal central artery of the retina penetrates through the 
medulla of the nerve, and, going out of the apex of the 
papilla (5 10. ), divides in the centre of the retina ; from 
thence ſpreading every way in company with the retina 
itſelf, by ſo many branches, when traced by a ſkilful a- 
natomiſt, that that vaſcular net-work is taken for a pro- 
per membrane. Sometimes a leſſer branch goes along 
the centre of the nerve to the retina, and 1s in like 
manner ramified through it. It is certain, that from 
theſe branches the minute pellucid ones of the vitreous 
tunic are produced, as well as the poſterior artery of 
the lens. The centre of theſe arteries, entering the re- 
tina, is the celebrated porus opticus of the ancients. 
528. The verns of the eye, in general, ariſe from the 
ophthalmic vein, which here comes from the vein of 
the face; and, going out of the bony orbit, is inſerted 
into the cavernous ſinus. The internal veins of the 
cye are fewer in the middle of the ſclerotica, which 
they perforate with larger trunks, and form buſhes or 
trees of a roundiſh figure, which commonly keep the 
middle of the baſis of the tunica choroides ; ſome of 
them, which are long, reach even to the origin of the 
uvea: others, in the fore-part, are ſimilar to arteries: 
another central vein, like an artery, goes to the retina 
of the optic nerve. The pellucid or watery veſſels di- 
fer not in their courſe from thoſe which convey blood, 
There are alſo lymphatic veſſels ſaid to have been ſeen 
by ſome. in the retina ; but the obſervation has not been 
often enough repeated for us to depend on it. 
529. So far with reſpe& to the anatomy of the * 
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but that the action of this organ lies wholly in the re- 
ception of light, excepting only a tew doubts, appears 
very plainly from phytical and mechanical experiments. 
Light then is a matter cither the ſame with, or very nearly 
approaching to, that of fire; extremely fluid and ſubtile, 
penetrating through all even the hardeſt bodies, without 
receiving alteration from any length or diſtance in its 
courſe ; moving with ſuch a very great velocity, as to 
run through the diſtance between the ſun and earth in 
the ſpace of about eight minutes and thirteen ſeconds. 
The light we have in our atmoſphere proceeds either 
from that of the ſun, whoſe body ſeems to have the 
power of impelling to us, in right lines, the matter of 
ight, which is confuſedly ſpread around; or elſe it pro- 
ceeds from ſome other ignited point or lucid body; 
from whence the rays ſpread every way, as from a cen- 
tre to all points of a large ſphere, ſo as to fall upon the 
ſurfaces of bodies; from whence again it is reflected 
into the eye, from the enlightened ſurfaces, in angles 
equal to that of their incidence, ſo as to render the bo- 
dies from whence it thus flows to the eye, both viſible 
and of ſome colour. 

530. It is now ſufficiently evidenced from experi- 
ments, that light is compoſed of rays in right lines, al- 
molt without any phyſical breadth or thickneſs; and 
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jet, that each of theſe rays is again ſeparable into ſe- 5 

ven other permanent and immutable rays of a leſſer | | 
r WW kind. The known properties of theſe rays are, that all 4 
e of them, conjoined together, conſtitute a white beam; 30 
It which, being refracted by the minute ſurfaces of bo- 1 | 
e dies, are ſubdivided into rays of a red colour, which are 3 
jt more conſtant or permanent, hard, and leſs refrangible 110 
a next to which follow thoſe of an orange, of a yellow, {44081 
a green, blue, and indigo or violet colour; of which 1 
. thoſe are always weaker and more refrangible, which 100 
n ae farther diſtant in order from the red rays. A ſha- "| 
dow ariſes from a deficiency in the reflected rays. ut! 

Thoſe primitive rays, variouſly compounded together | || 
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in ſhade, make up all the varicty of colours. 
ut = | 53. The 


— ———— 


2 — 
SS —— ů —— 
* 4 


OS oy XIE IONS. 
TS a i a eee tins a 
\ 556 K K —w-— WW N r 
—— 
. 


2X — 
. —— — 
2 — — 


— d ĩ˙ / ]“ 
531. The colours, then, which ſeem proper to bo- 
dies, ariſe hence; that the minute ſurfaces of their con- 
ſtituent ſolid particles, by which their pores or vacui- 
ties are limited, do, according to the difference of 
their thickneſs, denſity, &c. reſſect or ſeparate the ray 
of light, ſo as to ſend more of one kind or colour to 
the eye than another; whilſt molt part of the remain. 
ing rays are loſt by repeated reflections within the pores 

of the ſubſtance: ſo that the ſtrongeſt and thickeſt 
particles refle& a white colour ; thoſe next in denſity 
and ſize, a red colour; till at laſt the minuteſt ſurfaces 
reflect a violet colour. Thoſe bodies are opake, which 
retain the rays within their ſubſtance, without permit- 
ting any to pals through them: which ſeems to follow 
from the largeneſs and the number of the pores, to the 
ſides of which the light is attracted; which pores are 

filled with ſome matter that has a power of refraction, 
different from that which the light ſuffers from the 
parts of the body itſelf. Theſe principles we embrace, 
till a new theory that places the diverſity of colours in 
vibrations of different celerities ſhall be better eſta- 
bliſhed ; neither is it our buſineſs to concern ourſelves 

with this matter. d 
of liquors of various denſities, paſs through them with 
a change in their direction, by variouſly receding from 
or approaching nearer to a perpendicular : and this is 
called their refrafion. In general, the denſer the me- 
dium, the more are the rays bent towards the perpen- 
dicular ; excepting only inflammable liquors, which, 
by a peculiar property, draw the rays more to a pet- 

pendicular than in proportion to the denſity of the l- 
quor. The proportions of the angles of incidence to 

thoſe of refraction are obſerved to be conſtant enough; 
ſo that the ſine of the radius of refraction from air in- 
to water is to the fine of the angle of incidence, a8; 
to 4: and in the radius, paſſing from air into glaſs, the 
ſine of the incidence is to that of refraction, as 17 t 
11; and from water into glaſs, as 51 to 44- - 

| Go | 533. Raſh 


532. Theſe rays, falling obliquely upon the ſurface, 
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533. Rays, which come through the air with but 


little divergency, (as do thoſe of the ſun on account of 


their immenſe diſtance ; or as, in general, do any rays 
that come from the diſtance of above 100 feet), falling 
out of the air upon denſer bodies, ſpherically convex, 
are reflected to greater angles, as of 484 degrees; nor 
are they under that meaſure. If the angles are ſmall- 
er, and they penetrate the refracting medium, they are 
there ſo refracted, as to meet together in one point, 
which is called their focus. This point always falls 
within the axis or radius that is perpendicular to the 
ſurface ; whence it becomes permanent and unchange- 
able. So that the focus of rays, paſſing from air into a 
ſphere of water, will be diſtant from the axis one ſemi- 
diameter of the ſphere ; and in a globular glaſs, it 
will be diſtant a fourth part of the diameter ; but in a 
convex lens of glaſs, that is part of a ſphere not leſs 
than thirty degrees, and equally convex, the focus will 


be likewiſe diſtant one ſemidiameter ; yet ſo that the 


rays will meet, not in a ſingle point, but in a little 
circle. | 

524. Therefore the rays of light, whether direct or 
nfletted, fall in ſuch a manner upon the tunica cornea 
of the eye, as to form a moſt ſharp cone betwixt the 
lucid point and the membrane upon which they are 
ſpread : the baſis of which cone will be the ſurface of 
the cornea, and the apex in the radiant point ; yet fo 
that all rays in this cone may, without any ſenſible er- 
ror, be reckoned parallel with each other. Among 
theſe, there are ſome rays reflected back from the cor- 
nea, without ever penetrating the ſurface ; namely, 
all ſuch as fall upon that membrane in a greater angle 
than that of forty degrees. Others, which enter the 
cornea at very large angles, but leſs than the former, 
and fall in betwixt the uvea and fides of the cryſtalline 
lens, are ſuffocated or loſt in the black paint that lines 
the uvea (51 2.) and the ciliary proceſſes (514.); but 
thoſe rays only fall upon the ſurface of the lens, which 


enter the cornea at ſmall angles, not much diſtant 
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from the perpendicular, or at moſt not exceeding 
twenty-eight degrees. By this means, all thoſe rays 
are excluded which the refracting power of the hy. 
mours in the eye could not be able to concentrate or 
bring together upon the retina ; without which they 
would paint the object too large and contuſedly, 
535. Thoſe ſlender rays, therefore, coming thus to 
the thick cornea, which is denſer than water, and forms 
the ſegment of a ſphere, ſuffer thus a greater power of 
refraction, and pals through it in a more conſiderable 
degree towards the perpendicular ; namely, about a 
fourth part : but theſe rays falling with but little con- 
vergency upon the aqueous humour, which is ſmall in 
quantity and almoſt like water, making there no fo. 
cus becauſe of the nearneſs of the humour to the cor: 
nea, go on nearly parallel, or little converging, to the 
next adjacent ſurface of the very pellucid or cryſtalline 
lens; becauſe their divergency was conſiderably cor- 
reed by the refracting power of the cornea. More- 
over, the cornea, being convex and part of a le; 
ſphere than that of the ſclerotica, receives and colletts 
a greater number of rays than it it was flatter with a 
leſs ſurface. 1 5 FH i 
536, The refracting power of the cryſtalline lens, 
which exceeds that of water, may be underſtood from 
its greater hardneſs and weight ; although we have no 
certain meaſure. In this lens therefore, and more eſ- 
pecially in its poſterior very convex ſide, the rays wil 
converge much together, and paſs thence into the vi- 
treous body. 5 | 
538. This vitreous body is denſer than water, in 
which it ſinks to the bottom; but rarer than the cry- 


ſtalline lens; and continues to bend the rays a little - 


more gently towards the perpendicular, till at length 
the rays, coming from the point of diſtin& viſion, are 
concentrated into a very ſmall part of the retina, where 
they paint an image of that obje& from whence they 
come; but in a poſition inverted, from the neceſſary 
fecuflation' or croſſing of the rays. The * 
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which the images of objects are thus painted, may be 
ſeen experimentally in an artificial eye, or by a natural 
eye when the back · part of the ſclerotica is cut off, and 
a piece of paper placed to receive the object. But the 
image we ſee is painted on the outer ſide from the op- 
tie nerve, within the bounds of the viſual axis; yet ſo 


that it is not a mere point, but has ſome degrees of 


breadth; ſince we ſee many objects at once, whoſe 


images mult be in diſtinct points of the painted field. 


And there an object is ſeen moſt diſtinctly, becauſe 
the rays arrive thither nearly perpendicular. But fre- 
quently this point of viſion does not fall on the ſame 
place in both of the eyes. When the lens has been 
couched or diſplaced, the vitreous body, with a weak» 
er refracting power, uſually ſuffices to bring the viſual 
rays together to a focus. | 
539. Is it altogether falſe that the object is painted 
on the retina ? Or is this picture made on the choroi- 
des? Is this new opinion confirmed by an experiment, 
by which it is found that the place where the optic 
nerve enters is blind? and which is thus explained, 
that there is in that place no choroides but the bare re- 
tina, and that thence there is no viſion. But this is 
repugnant to a very well known obſervation, namely, 
that the retina is a moſt ſenſible nervous medulla; and 
that the choroides conſiſts almoſt entirely of a few 
(mall nerves, and of veſſels moſt certainly blind. This 
$likewiſe contradicted by the very great variety of the 
choroides in animals ; the equally great conſtancy of 
the retina ; and the black ſpots, which, even in man, 
obſeure the exterior ſurface of the retina. But by 
this experiment we know the reaſon why the optic 
nerve 18 not inſerted into the axis of the eye, but into 
ts fide. For thus, except only in one ſingle caſe, where 
there is an impediment in the concourſe of lines drawn 
through the centre of the optic nerves, the one eye 
ſees and afliſts that whoſe blind fide is turned towards 
the object. | | 
540. But ſince the neceſſary offices of human life 
M m | require 
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ſtance on the retina. For an eye, that will collect the 


require a diſtin& object to be painted upon the retina, 


not only by the rays which come from one certain * 


ſtance, but likewiſe by rays which come from very dif. 
ferent parts more or leſs diſtant; therefore, it is to 


be believed, that the neceſſary change | is produced in 


the eye by its own proper cauſes. Other famous ana- 
tomiſts have ſuppoſed the lens moveable by the powers 


before mentioned (519. 523.) This art of ſeeing di. 
ſtinctly is faid to be learned by experience, it being 


unknown to an eye lately couched of a catara&t. Alſo 
in an artificial eye, the uſe and neceſſity of this motion, 
it is ſaid, may be plainly perceived. Therefore too 
great a divergency of the rays, as in thoſe which come 


7 


from objects very cloſe to the eye, is corrected by a 


removal of the lens farther from the retina, ſo as to 


bring the focus of the diverging rays upon the retina 


itſelf, which would otherwiſe have fallen behind the 


eye; for the refracting power of the eye being deter. 


mined, that which will unite the focus of rays co- 
ming from the diſtance' of three feet, fo as to make 
them fall perfectly upon the retina, will not be able 
to collect together into the ſame point thoſe rays which 
come from the diſtance of three inches; and rays ſtil 
more diverging will meet together yet farther behind 
the eye, if they are not collected together by a greater 
refraQting power. 

541. But thoſe rays, which come from parts very 


remote, and which may be therefore counted paralle, 


will meet together before the retina, in the vitreous bo- 
dy; and again feparate according to the nature of rays 
from the point of concourſe, as if it was a lucid point: 
to remedy which, therefore, it is probable that thoſe 
powers (523.) remove the cryſtalline lens back from 
the cornea, nearer to the retina ; that the rays, which 


come together from a certain diſtance to the lens, maj 


be alſo united together at a certain proportionable d- 


rays coming from ſeven inches, ſo as to unite them 0 


the renne will collect thoſe 9 before the te- 
tina 


nur. XVII. 8 1 0 HE T. 203 


tina which come from a diſtance of three feet. It was 
therefore perfectly neceſſary for the eye to be made 
thus changeable, that we might be able to ſee diſtinct- 
ly at various diſtances. But the point of diſtinct vi- 
fion is in that part of the retina where the given object 
is painted in the leaſt compaſs poſſible. The powers 
cauſing the viſual rays to unite or converge together on 
the retina, are often very different in the two eyes of 


one and the ſame perſon, ſo as to render one eye near- 


ly preſbyoptical or long-ſighted, and the other myopti- 
cal or ſhort-ſighted. | | | 1 8 

542. Theſe and other things ſimilar are commonly 
received and taught, more eſpecially by the mathemati- 
cians, who more readily perceive the neceſſity of theſe 
changes. But yet there is no power in the human 
eye which can either move the cryſtalline humour out 
of its place, or compreſs it. But we do not perceive 
this faculty in ourſelves: for we move a book nearer 
to our eyes when it is too far off, ſo as to appear con- 
fuſed; which we would have no occaſion to do, if by 
changing the internal figure of the eye we could cor- 
rect the fault of the diſtance: and, through a ſmall 
hole, we perceive an object only ſingle in the point 
of diſtinct viſion, but double in every other. Perhaps 
the contraction of the pupil may do ſomething, by 


which we can perceive more diſtinctly ſuch objects as 


are near. | : 1 5 5 
543. But this artifice of the eye is not ſufficient in 
all perſons: for there are now a greater number of 
people than formerly employed in a ſtudious or ſeden- 
tary life, and taken up with the obſervation of more 
minute objects; by which the cornea is rendered more 
convex and denſe, and the cryſtalline lens more ſolid 
and of leſs ſegments ; while the eye itſelf, by the 
weight of the humours, is more elongated, and the 
reſt of the humours themſelves are probably more den- 
lied : many or all of which circumſtances attend the 
eyes of one perſon. In ſuch, the iris is ſenſible in a 
(mall light; whence, by winking or ſtraining the eye- 
EE. AAaYT.-- lids, 
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lid, they are denominated myopes, ſhort or near ſighted, 


In theſe, the point of diſtin& viſion is very near to the 
eye, from one to ſeven inches from before the cornea; 
but they ſee remoter objects more obſcurely, without 
being able to diſtinguiſh their parts. The reaſon of 
this is evident; fince, from the forementioned cauſes, 
there is a greater refracting power of the humours, by 
Which the diſtant and conſequently parallel rays arc 
obliged to meet in their focus before the retina ; from 


whence, ſpreading again, they fall upon the retina in 


many points. Thus alſo to a good eye, the ſenſe of 
Objects which are too near the cornea is confuſed ; be- 
cauſe the rays coming from thence are ſpread all over 
the retina, without being collected towards the cen- 
5 | 5 
544. The remedy for this fault in the fight is to cor. 
rect it in its beginning, by viewing diſtant places, by 
keeping the eyes from minute or near objects, and by 
the uſe of concave glaſſes; or by viewing things through 
a ſmall hole, by which the light is weakened. When 
the diſorder is confirmed, the remedy is a concave 
lens, which takes off a degree of the refracting power 
in the humours, cornea, and cryſtalline lens, in pro- 
Portion as it is more concave ;j by which means the fo- 
eus of rays from remote objects is removed farther be- 
hind the cornea, ſo as to fall upon the retina, Thi 
glaſs ought to be a portion of a ſphere, whoſe diame- 
ter is equal to the diſtance of diſtin& viſion from the 
naked eye, ſquared by the diſtance of diſtin& viſion in 
the armed eye, and divided by the difference betwixt 
them. Age itſelf advancing, gives ſome relief to the 
ſhort-ſighted; for children are in a manner naturally 
 myoptical : but, as the eye grows older, it becomes 
Hatter, m proportion as the ſolids grow ſtronger; and, 
contracting to a ſhorter axis, the converging powers ol 
the lens and cornea are diminiſhed. 

545. Another diſorder of the ſight, contrary to the 
former, troubles people who are often looking upon 
very diſtant objects, and is more eſpecially familiar 
„ | 15 incuravic 
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incurable in old people. In ſuch, the cornea and cry- 
ſtalline lens are flatter, and the humours of the eye 
have a leſs refracting power. Hence near objects, whoſe 
rays fall very diverging upon the cornea, appear con- 
fuſedly ; becauſe the converging or refracting powers 
of the eye are not ſufficient to bring the rays together 
in a focus upon the retina, but the rays go on ſcattered 
through the retina, and through the point of their pencil 
behind the eye; from whence viſion is confuſed. The 
int of diſtin& viſion among preſbyopi, or old or long- 
ſighted people, is from the diſtance of fifteen inches to 
546. Such perſons are, in ſome meaſure, relieved 
by looking through a black tube held before the eye, 
by the uſe of which the retina grows tenderer, and the 
rays come to the eye in a parallel direction. The re- 
medy here is a convex lens of glaſs, which may cauſe 
the rays to converge and unite together ſooner in a fo- 
cus, that it may not fall behind the eye, but upon the 
retina. The diameter of the ſphere, of which ſuch a 
lens ought to be a portion, is determined as before 
(544.) There is no hope from age, which increaſes 
the malady. 
547. The medium betwixt ſhort and long ſighted is 


the beſt, by which a perſon can ſee diſtinctly enough 


objects that are both near and remote; and of this kind 
we reckon an eye that is able to read diſtinctly at the 
diſtance of one foot. But to this are to be added other 
neceſſary conditions; ſuch as a perfect clearneſs of the 
bumours ; a due mobility of the eye itſelf, and its parts; 
a ſenſibility of the pupil and retina, neither too tender 

nor too tough. 5 | | 
548, But the mind not only receives a repreſenta- 
tion of the image of the object by the eye, impreſſed on 
the retina, and transferred to the common ſenſory or 
ſeat of the ſoul ; but ſhe learns or adds many things 
from mere experience, which the eye itſelf does not 
rally fee, and other things the mind conſiders or inter- 
prets to be different from what they appear to her by 
the 


* 
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the eye. And, firſt, the magnitude of an object is 


judged of by an optical angle intercepted; as the baſis 
of a triangle betwixt the cornea, and as the point of a 
cone betwixt the radiant object. From hence, things 


very near ſeem large, and remote objects ſeem ſmall, 


Hitherto may be referred the power of microſcopes, by 


which objects are made to appear to us fo much larger, 
as the diſtance of the focus of the lens or magniſier is 
leſs than the diſtance of diſtin& viſion; when, in reali- 


ty, they do not appear larger, only more diſtinct and 
lucid ; whence the mind judges them to be nearer. 
549. The ſtrength of viſual light likewiſe is propor- 


tionable to the ſame angle, in the external day-light; 


and the multitude or number of the rays, joined with 


the ſmallneſs of the ſeat which they affect in the retina, 


occaſions near objects to appear brighter, and diſtant 
objects more obſcure; or if remote objects appear 
bright by their own light, the mind repreſents them 
as large, near at hand, or both, 5 
550. The place of a diſtant object appearing to one 


eye, is reckoned to be in a line comprehended by two 


other ſtraight lines drawn to the extremities of the bo- 
dy. If the ſame body 1s looked upon with both eyes, 
it will then ſeem to be in the concourſe of two lines 
drawn through the axis of both eyes to that object. 

551. Diſtance we cannot perceive ; and if a blind man, 
who never ſaw, ſhould by any means be reſtored to 
Hght, he would imagine every thing he ſaw to touch 
his eyes. Even we who are accuſtomed to judge by 
fight, make many fallacious conjeQtures concerning the 
diſtance of objects: but concerning this we judge as well 
from the known diminution of the bulk of the body, as 


from the leſſer ſtrength of the light, and faint image of 
the object whoſe parts we are leſs capable of diſtin- 


guiſhing, and from the number of bodies interpoſcd, 
whoſe diſtance is known. _ | 
552. The convexity or protuberance of a body is not 
ſeen; but is afterwards judged of by experience, ater 
we have learned, that a body, which is convex to tic 
eo | feeling, 


feeling, cauſes light and ſhadow to be diſpoſed in a cad 


tain manner. Hence it is, that microſcopes frequently 
pervert the judgment, by tranſpoſing or changing the 
ſhadows. The ſame alſo happens in that phenomenon 
which is not yet ſufficiently underſtood, by which the 
concave parts of a ſeal are made to ſeem convex, and 
the contrary. - i : 

553. The viſible /tuation of the parts of an object, 
are judged by the mind to be the ſame with that which 
they naturally have in the object, and not the inverted 
poſition in which they are painted upon the retina. But 
it is certainly a faculty innate or born with the eye, to 
repreſent objects upright to the mind, whenever they 
are painted inverted upon the retina : for new-born a- 
nimals always ſce things upright. And men who have 
been born with cataracts, without ever being able to 
ſee, are obſerved, upon couching the cataracts, to ſee 
every thing in its natural ſituation, without the uſe of 
any feeling, or previous experiences. 

554. One thing which impoſes upon the mind, is the 
continuance which external ſenſations make, during al- 
molt the ſpace of a ſecond of a minute, after they have 
been conveyed to the ſenſorium by the eyes; whence 
they are repreſented to the mind as objects really pre- 
ſent. From hence proceeds the idea of a fiery circle 
from the circumrotation of a lucid body; and from 
hence proceeds the continuance of the ſhining image of 
the ſun, and ſometimes of other bodies, after they have 
been viewed by the eye. 

$55. Do we perceive only that object diſtinctly which 
is directly before that part of the retina which ſees moſt 


diſtinatly? And does the eye perſuade itſelf, that it 


ſees many objects at a time, partly from the duration of 
the ideas, and partly from the quickneſs of the motions 
of the eye? Concerning the molt diſtin& viſion, this 
Is moſt certain; but we cannot affirm it of that which 
is leſs diſtinct. Why do we ſee only one object with 
two eyes? Becauſe the ſenſation becomes one, and 
without difference, when we have ſimilar impreſſions of 
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two objects. For, even without the concourſe of op. 
tic nerves, inſects who have numerous eyes perceive 
objects ſingle. Hence the images of two objects ex. 
cite only one ſenſation, when they fall upon the ſame 

oint of the retina; but two ſenſations ariſe from one 
object, when the images fall upon different parts of the 
retina, Whence proceed diurnal and nocturnal blind. 
neſs? The former is common to many nations living in 
the warmeſt climates, under the brighteſt rays of the ſun, 
and to old men. The other happens in inflamed eyes, and 


oung men of a hot temperament, and hence endowed 


with eyes vaſtly ſenfible. Whence do animals fee in 
the dark? From a large dilatable pupil, and tender 
retina ; a ſhining choroides, and one which reflects the 
light very ſtrongly, Why are we blind when brought 
out of a ſtrong light into a weak one? Becauſe the 

optic nerve, having ſuffered the action of ſtronger cau- 
ſes, is incapable of being moved by weaker ones. 
Whence have we a pain, by paſſing ſuddenly from a 
dark place into the light? Becauſe the pupil, being 
widely dilated in the pp ſuddenly admits too great a 
quantity of light before it can contract; whence the 
tender retina, which is eaſily affected by a ſmall light, 
feels, for a time, an impreſſion too ſharp and ſtrong. 
Whether ſee we with one eye, or with both? Moſt 
frequently with one, and more eſpecially the right eye: 
but when both are employed together, we ſee more ob- 
jets, and more plainly ; and we alſo diſtinguiſh more 
points of the ſame object, and judge better of their dil- 


tances. 


CHAP. xvm. 
Of the I TAN SENSES. 


5 _ Hr RTO ve have conſidered the ſenſes 
as they are, each of them apart. It is now 


common to them all, that the tender pulp of the wu 
| cing 


Cray. XVIII. SENSES; 29 
being ſtruck or impreſſed by external objects, conveys 
a change by the nervous ſpirits, to that part of the brain 
where the impreſſed fibres of the nerve firſt ariſe from 
the arteries (372.) We know nothing more, than that 
new thougnts are thus excited in the mind: which we 
call perceptions, with reſpect to the thinking mind her- 
ſelf; and ideas, with reſpect to the objects from whence 

they ariſe. Perception is therefore excited whenever 
any of the forementioned changes, in ſome of the ſen- 
ſible organs, are transferred to their firſt origin; for the 
thought or ſenſe by which the perceiving nerve itſelf is 
alfected, is no expreſs image or idea of the object. The 
idea of redneſs has nothing in common with rays but 
little refrangible, and ſeparated from the ſeven portions 
of which rays of light are compoſed; and much leſs is 
it conſiſtent with optical principles, for the image paint- 
ed by rays, upon a ſoft white nerve, to be conveyed 
through a moſt opaque body, in a long courſe of perfect 
darkneſs, to the origin within the thalami. There is 
nothing in the pain of burning that can repreſent to the 
mind its ſwift and ſubtile matter violently moved, by 
the particles of which the continuity of the- nervous 
threads is broken or deſtroyed. There is nothing in the 
idea of a ſharp ſound, from a chord of a certain length, 
that can inform the mind the ſaid chord trembles 5000 
times in the ſpace of a ſecond. Neither does a falt taſte 
teach us that the cryſtals of ſea-ſalt are of a cubical fi- 
gure. Again, though a motion is, impreſſed on the 
brain, from the ſenſation perceived by the body, the 
mind neither perceives this motion, nor the tremors of 
ſounds, nor the percuſſions of the rays of light, but 
ſomething perfectly diſtin from this motion. But it 
s eſtabliſhed as a perpetual law by the Creator, that 
certain changes, made firſt in the nerve, and then in the 
eommon ſenſory, ſhall produce certain new correſpond- 
ing thoughts in the mind, which have an indiſſolvable 
connection with each other; ſo that, although what we 
perceive in the world be arbitrary, yet that it is real, and 
wt falſe, appears plainly from the perpetual reren 
4420 | Nun | 0 
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of ſimilar thoughts ariſing from ſimilar affections of the 
ſenfitive nerves, in all perſons at the ſame time, from 
one object, or in one perſon at different times. 
557. During the time of our perceptions, therefore, 
ſive very different beings are joined together: the body 
which we perceive ; the affection of the organ of the 
ſenſory by that body; the affection of the brain, ariſing 
from the percuſſion of that ſenſory ; the change pro. 
 Uuced in the mind; and, laſtly, the mind's conſciouſ- 

_ neſs and perception of the ſenſation. | 
358. It appears from certain experiments, that the 

firſt origin of every perceiving nerve is always diſtinct; 
and that the change which is firſt excited by the exter- 
nal object in the ſaid nerve (556.) continues in the ori. 
gin of that nerve for a conſiderable time; and alſo that 
thoſe changes are ſo claſſed and laid up within the ſaid 
part of the brain, that thoſe are neareſt together, which 
were either contemporary, or nearly ſo, or which have 
ſucceeded next in courſe; or laſtly, which have a rela- 
tion to the ſame ſubject, or were excited by ſimilar ob- 
jects: inſomuch, that it is certain, new ſpecies or ideas 
are always conveyed again to the ſame part of the brain 
were others of the like kind are reſerved : for other- 
wiſe the arbitrary ſigns of words and letters would ne- 


ver be able to renew the ſame old ideas again in the 


memory; nor could diſagreeable ideas, returning into 
the mind, without the aſſiſtance of external objects, re- 
produce the ſame effects, as would the diſagreeable ob- 
jects themſelves ; nor, otherwiſe, could there be fo con- 
Nant and manifeſt a connection of analogous ideas, 
which moſt powerfully occur in dreams, according to 
the corporeal cauſes which then remarkably act in thc 
bram. Whether or no do imagination and memory 
depend on this conſervation of ideas? Finally, thok 

changes in the ſenſorium, which many term p 
or reſerved. ideas, are, for diſtinction's ſake, by us cal 
led the Footleps or traces of things, which are lodged or 
- engraved not in the mind, but in the body itſelf, by 
certain notes or charaQters, incredible in their _ 
PE ns 9 1 


„ CCTV 3 


= 
. 


5 T oQ =. 


Caay. XVIII. SENSES. - 293 


_ neſs, and infinite in their number, recorded after an in- 


expreſſible manner in the medulla of the brain. A- 
mongſt theſe characters, ſuch are more eminently and 
diſtinctly preſerved as were received, firſt by the ſight, 
and next by the hearing ; for thoſe of the other organs 
are more confuſed and irrevocable by the will. And 
both the traces and their ſigns are preſerved ; the latter 
more eaſily; the former, however, ſo far, that a painter 
can eaſily expreſs with his pencil upon canvas, an image 


of a face ſimilar to one which he is accuſtomed with, 


and whick is impreſſed on his mind. 

559. Imagination, then, is whenever any ſpecies, 
preſerved in the common ſenſory, and in preſent per- 
ception, excites ſuch other thoughts in the mind as 
would ariſe if the perceiving nerve that gave the firſt 
birth to the ſaid ſpecies was itſelf affected or changed. 
This definition is confirmed by examples of the great 


ſtrength of fancy in certain perſons, and thoſe who are 


delirious; but in every body, in the inſtance of dreams, 
in which thoughts ariſe in the mind, occaſioned by the 
corporeal ſpecies reſerved in the brain, ſo as to be not at 


all weaker than thoſe which were firſt formed by the 


change in the ſentient nerve, from the external objects. 


Even more, the attention and reſt of the mind, with 


the abſence of all external objects, will often obtain a 
ſtronger aſſent from dreaming, towards the traces im- 
preſſed in the brain, than that which is given from the 
mind by the perceptions which are excited from exter- 


nal objects: for the will is more powerfully determined 


in thoſe who dream, than in thoſe who are awake, fo 
38 often to perform certain actions by the voluntary 
muſcles, while they are aſleep, which they never can 
perform awake, even though the ſame nerves were 


more ſtrongly affected by the real objects. From 


hence we may underſtand, how it is poſſible the inter- 
nal ſpecies, which are very ſtrong in a delirium, may fo 


- Impoſe upon the mind, as to make her miſtake them 
for the perceptions of external objects; as, for example, 


in the fiery ſparks * are excited by preſſing on 
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eye and optic nerve; in the redneſs ſeen by the eye 
when it 1s ſnut; in the vertigo or rotation that ariſes 
from a motion of the retina, which we aſcribe to the 
the external objects themſelves; in the duplicity of 
560. But memory is, when any internal former 
thought of the mind, or the ſpecies perceived and pre. 
ſerved in the brain, from external objects (372.), re. 

at or excite again other perceptions in the mind. 
And here the perceptions are commonly weaker than 
in the imagination, being almoſt only certain arbitrary 
ſigns conjoined together, with the idea that was firſt 
perceived in the mind: for the memory hardly repre- 
ſents the images and pictures of things to the mind; 
only the words or ſigns, and certain attributes, together 
with the general heads of ideas; for which reaſon, they 
move the will with leſs force: but it appears from the 
obſervation of thoſe changes which happen in the me- 
mory, that ſuch as ariſe from the external ſenſes, re- 
main longeſt in the brain; and ſometimes, if they made 
à ſtrong impreſſion, they may for ever, and in all ages 
of life, be repeated to the mind; but they are weaken- 
ed, and in a manner blotted out in time, by degrees, 
unleſs the repreſentation be renewed again to the mind, 
either from an external object, or from the mind itſelf 
recalling the ſame change again into memory: ſo that, 
without this repetition, at laſt the change or impreſſion 
will be in a manner eraſed and quite loſt ; and will 
never be able to be drawn in again to the mind, 
whenever ſhe repeats ſuch other thoughts as had 
naturally any connection with the former. This de- 
ſtruction of new and different ſpecies, conveyed to 
the ſenſorium, is evident, not only from the effed 
of time, but likewiſe from cataleptic diſorders; which 
ſometimes, after a conſiderable interval of time, go 
on with the ſame train of thought which the diſeaſe 
had interrupted. But ſometimes all of them will be 
ſuddenly deſtroyed by diſeaſe, in which the brain is any 


how compreſſed, either from the blood or other _— 
. ; | Such 
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duch a compreſſing cauſe, acting on ſome part of the 
common ſenſory, blots out a correſponding number of 
the ſpecies from the mind or memory, whether they be 
certain or all kinds of words, or even the characters by 
which we expreſs words; or, laſtly, the characters of 


our friends, and neceflarics of life: yet all theſe ſpecies. 


ute often again renewable to the mind, whenever the 
compreſſing cauſe is removed. But the ſtrength and 
duration of an idea depends upon its being either un- 
uſual, of a ſtrong action, or greatly conducing either to 
ncreale or leſſen our felicity; or, laſtly, from being 


joined with great attention from the mind, and often 


repeated : all which circumſtances being conjoined, 
may render the ſpecies ſo ſtrong to the mind, that ſhe 


will afterwards receive the perception of them, as if 


they came from external objects, in the manner we ob- 
lerve in mad people. Tor Hor | 
561. Moreover, if we review the hiſtory of human 
life, it will appear, that in the beginning of our infancy, 
ve have hardly any memory; only ſimple perceptions, 


| that ſoon vaniſh : which, nevertheleſs, do for the pre- 
' ſent excite ſtrong thoughts or impreſſions in the mind, 


a we learn from the clamours of infants. But, after- 
wards, the memory is perfected by degrees, and the 
ideas received from perſons moſt beloved and familiar 
tothe infant remain impreſſed in the mind; while, at 
the fame time, the imagination likewiſe increaſes in 
proportion, ſo as to be often very powerful in young 
children; as we ſee, for example, in frights, which 
in no age produce more violent or fatal effects. 
from thence- forward, as the number of our ideas in- 
creaſes, the faculty of preſerving thoſe paſt, weakens ; 
and, at the ſame time, the power of the imagination is 
more torpid or ſluggiſh : till at laſt the former almoſt pe- 
ſhes, and the ideas, which are received but a ſhort 
ime, eſcape from the brain; while, at the ſame time, 
the imagination, which is a kind of memory, languiſhes 
in proportion. 1 Ty 

562, But ſince the perceptions thus formed in the mind, 
nn ” ” produce 
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m_ in her various changes, which are perfect 
ee, and diſtinct from any corporeal faculty, we fhal 
briefly add ſomething concerning them, ſo far as may 
ſiuffice to the purpoſes of phyſic. The office of cogita- 

tion in the ſoul, is to attend to the ſenſations which are 
either brought by the ſenſes, or recalled by the imagi- 
nation; frequently alſo to the ſigns alone which recur 
into the mind. Attention, then, is faid to operate when 
the mind obſerves one and the ſame idea alone, and for 
a longer time together. The compariſon of two or 
more ideas brought to the mind, is called reaſon; as 
the ſimilitude, diverſity, or relation perceived by the 
compariſon, is called judgment. The principal cauſe of 
wiſdom and invention lies in a ſlow examination of the 
ideas, conſidered in the relation of all their parts one to 
another in the mind, while, neglecting all other objects, 
ſhe is employed with a ſtrong attention only upon that 
which is under examination. From hence proceeds 
that efficacy of ſolitude and darkneſs in making difficult 
calculation; with the more exquiſite attention of blind 
people to the nature of ſounds; and of thoſe who are 
deaf, to colours. The ſource of error, is ſome neglect 


in contemplating the whole idea, or the making an eſti- 


mate of it from only a part of its note or character, or 
from a leſs congruous connection of ſome ideas with o- 
thers that are diſtin, but only related by accident, 
external cauſes, or affections. 
553. The integrity or ſoundneſs of the judgment 
depends upon a perfect and healthy conſtitution of the 
brain. For the fabric of the encephalon being chan- 
ged, either by compreſſure, irritation, or a deficiency 
of blood, confounds all the uſe of reaſon ; occaſions 
the ſtrong internal ſpecies of the brain to be repreſent- 
ed to the mind as if they came from external or rea 
objects; breaks the connection of the ideas, fo that 
the mind cannot compare them together; and is con- 
ſequently unable to judge of, or foreſee, their propor- 
tions, differences, or conſequences; ſtarting imme. 
diately from one idea to another that has no n 
1 | : 4 rela- 
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relation : or laſtly, the actions of the ſenſes being either 


weakened or aboliſhed, and the brain in a manner de- 
rived of its corporeal ſpecies, the man is reduced to 
the ſtate of an ideot or a plant. But the powers of 
external bodies alſo have a conſiderable influence in 
changing the ſpecies. of objects, which the mind ac- 
quires by. the ſenſes; for the air, way of life, food, 
and cuſtoms, either help or diminiſh the ſoundneſs of 
the judgment, the force of the imagination, and the 
ſtrength of the memory. | | 
564. Finally, as theſe ideas are either indifferent to 
us, or elſe conduce to the loſs or increaſe of our feli- 
city, ſo they produce different determinations in the 
will, Some of theſe ideas, by which the felicity of our 
mind is either increaſed or diminiſhed, ariſe merely 
from the mechaniſm of the perfect body; and amongſt 
theſe corporal pain is a ſorrowtul ſenſe or perception in 


the mind, to which every violence or over-ſtrong ſen- 


fation in any nerve ſeems to ſerve as a foundation; 
while pleaſure conſiſts only in the nerveꝰs being irritated 
beyond what is uſual, but in a moderate degree. 
Itching ſtands related to pleaſure, inaſmuch as both of 
them have an increaſed flux of blood into the parts in 
which either the pleaſure or the titillation is per- 
ceived ; but, when increaſed, it tends towards pain, 
or to an over violent ſenſe of the nerve. Anguiſh 
or anxiety is from an over diſtenfion of the veſſels, be- 
auſe the blood is hindered from paſling freely through 
the lungs. The other ideas with which the mind is 
affected, are either wholly abſtracted from the proper- 
ties of matter or body, or are at leaſt much leſs ſimple 
than the foregoing, which ariſe either from ſenſe or 


mechaniſm. The perception of good ideas excites 
Py; the deſire of poſſeſſing good excites love, as the 
expeUation of it is the cauſe of hope: on the contrary, 
preſent. evil ' cauſes. ſorrowfulneſs, terror, or deſpair 
the deſire of ſhunning evil excites hatred ; and the ex- 
pectation of a future evil excites fear. Hope, curio- 
ity, and glory, ſeem to be affections of the _ 
ns | mind, 
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mind, which neither belong to the body, nor are to 


be found in beaſts. allo id bow ds 

565. From theſe affections of the mind, the mere 
will appears not only to be determined to ſome fore. 
ſeen purpoſe, to which it directs the actions of the bo- 
dy, in order to poſſeſs good and avoid evil; but alſo 


in the body itſelf, unconſulted, and making no great 
reſiſtance, it exerciſes an equal dominion over the pulle, 


reſpiration, appetite, ſtrength, affections of the heart, 
nerves, and ſtomach; with the changes which ariſe in 
the other parts, ſerving as ſigns of the paſſions in the 
mind, from which they immediately follow. Thus 
anger excites. a violent motion of the ſpirits, cauſes a 
a palpitation in the heart, a frequeney of the pulſe, a 
greater ſtrength of the muſcles; urges the blood into 
the ſmaller pellucid and improper veffels ; and, laſtly, 
Haſtens the expulſion of the bile from its veſſels ; by 


which means it frequently removes obſtructions, or 


eaſes chronical diſeaſes. Grief, on the contrary, weak- 
ens the ſtrength of the nerves, and the action of the 


heart; retards the motion of the pulſe ; deſtroys the 


appetite and digeſtion ; whence. it produces a paleneſs, 
cachexy, diarrhœas, jaundice, ſcirrhoſities of the glands, 
and other flow diſeaſes, ariſing from a ſtagnation of the 
humours. Thus, alſo, fear ſo much diminiſhes the force 
of the heart, as to occaſion polypuſes, paleneſs, and 


 weaknels of the muſcular motions, a palſy or relaxation 


of the ſphincters, an increaſe of the inhalation of va- 
pours, but a diminution of thoſe diſcharged by perſpi- 


ration. Terror from a preſent evil; will alſo increaſe 


the ſtrength to ſo great a degree, as to cauſe convul- 


ions anda ſtrong pulſe z whence it ſometimes removes 


obſtructions in palſies, or, by intercepting the courſe of 
the blood, it kills ſuddenly. Love, hope, and joy, 
promote the perſpiration, quicken the pulſe, and give 
the blood: a free circulation; whence they inereaſe 


the appetite, and render diſeaſes curable. But exceſ 


ſive and ſudden joy often kills, by increaſing the mo- 


tion of the blood, and exciting a true apoplexj. 


Shame, 
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gharne, after a peculiar manner, retains the blood in 
the face, as if the veins were tied; it will alſo ſuppreſs 
the menſes or other ſecretions, and has been even 
known to kill. a tr 

66. But in what manner are theſe changes pro- 
duced, from the commotion of thoſe paſſions in the 
mind? Do not the nerves cover the veſſels like ſphinct- 
er muſcles, ſo as, by contracting them ſuddenly, to 
nereaſe the courſe of the blood, or, by relaxing and 
weakening their tone, retard and. vitiate the dal 
juices? That this is the caſe in the ſmaller veſſels, ap- 
pears evidently from the near ſimilitude of effects in 
fear and cold upon the nerves of the ſkin. But in the 
genital parts, from a conſtriction of the veins, under 

ticular circumſtances, we perceive that the blood is 
manifeſtly collected or accumulated in the parts: and 
tis no leſs probable, that, even in the larger veſſels, 
the nervous bridles with which many of them are ſur- 
rounded produce the ſame effects: for thus, in ſeveral 


parts, they ſurround and include the meningal, tempo» 


al, vertebral, carotid, ſubclavian, cceliac, meſenteric, 
renal, and other arteries. But after it is ſhewn by 
our experiments, that the nerves are at reſt during the 
ation of the muſcles, nor can be rendered ſhorter by 
any irritation, we muſt deſert this elegant theory. 
Nor does it ſeem far from the truth, that the arteries 
are rendered more or leſs irritable from the various 
ſenſibility of the nerves, and thus may be contracted 
more vehemently or languidly by the ſame quantity of 
Hood: and thus the motion of the blood is either 
quickened or flackened, if it is at all certain that the 
aller arteries have the ſame irritable nature which 
s common to the large ones. And thus it is that 
the appetite and periſtaltic motions of the alimentary 
tude are manifeſtly deſtroyed or depraved by the paſ- 
lons of the mind. 1 55 

567. Nor is it to be denied, that the Creator has 
red certain characteriſtic marks or evident ſigns to 
de paſſions of the mind, that in mutual ſociety one 
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man might not impoſe upon another. For the reſpec. 
tive muſcles, more eſpecially of the voice, face, and 
eyes, do naturally expreſs the ſeveral paſſions of the 
mind, ſo faithfully, that they may be even repreſented 
by a painter. To run through them all would indeed 
be an elegant theme, but too long for this Compen- 
dium. From the actions of theſe muſcles, often re. 
peated by the affections, follows the features or phy- 
ſiognomy of a perſon's face, which is a perpetual in. 
dex to the ſtate of the mind, and retains ſomething of 
the action of the prevailing muſcles ; ſo that the ap- 
pearance of anger often remains in the countenance, 
after the paſſion itſelf is gone off. 

568. From whence proceeds the conſent of parts, 
which is ſo famous and often repeated by writers on 
the practice of phyſic? Some of them appear to de- 

nd upon the conjunction or inoſculation of the blood- 
veſſels; by which the blood, being driven out of one, 
is more ſtrongly urged into another veſſel, which has its 
branches from the ſame common trunk. Hitherto belong 
the revulſions made by blood - letting, the pains of the 
head, which enſue from a cold in the feet, &c. In 
other parts, the conſent ariſes from a ſimylitude in their 
fabric, by which they ſuffer like effects from the ſame 
cauſes in the body: hitherto we refer the conſent that 
is betwixt the womb and the breaſts. Another caule 
of this conſent is, a continuity of the membranes, ex- 
tending from one part to another: from hence a ſtone 
in the bladder excites an itching in the glans of the 
penis, a diarrhea cures a deafneſs ariſing from a de- 
fluction. Another cauſe of conſent lies in the nerves 
themſelves, and their anaſtomoſes or communications 
one with another, as appears plainly from the teeth be. 
ing ſtupified or ſet on an edge by certain ſounds, be- 
cauſe the various communications which the hard portion 
of the auditory makes with the maxillary nerve transfer 

the diſagreeable ſenſe to the latter. Thus alſo, the ſymp? 
thy of the eyes, which is not obſervable in like manner 


in the ears, proceeds from the mutual conjunction of thc 
N | ; _ 
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optic nerves within the ſkull; and thus a ſtone in the 
kidney excites vomiting. Laſtly, the conſent may 
proceed from ſome cauſe acting on the common ſen- 
ſory, and beginning of the nerves, whence the irrita- 
tion of a ſingle nerve manifeſtly excites ample convul- 
ſons, ſpreading through the other parts; ſo an univer- 
al epilepſy will proceed from a local diſorder, &. A 
conſent is obſerved, in ſome diſeaſes, from a tranſlation 
of the matter of a difeaſe by filtration through the 
cellular ſubſtance of one part to another; and another 
kind proceeds from the incumbent weight or actions of 
the adjacent muſcles and arteries. 

569. But there is {till another remarkable conſent 
to be explained betwixt the body and the mind. For 
that the nature of the mind is different from that of the 
body, appears from numberleſs obſervations ; more eſpe- 
cially from thofe abſtract ideas and affections of the 
mind which have no correſpondence with the organs 
of ſenſe ? For what is the colour of pride ? or what the 
magnitude of envy or curioſity ? to which laſt there is 
nothing ſimilar in brute animals ; neither can that hap- 
pineſs which is deſired by it, viz. the glory of new 
ideas, be referred as an acquiſition to any corporeal 
pleaſure, For is it poſlible, that a body can acquire 
two kinds of forces, by the uniting of an infinite num- 
ber of ſmaller parts into one maſs ; each of which 
ſhall not only preſerve their own particular properties 
and affeQtions, and repreſent themſelves, but alſo join 
together into one conſcious whole, differing from all 
the charaQteriſtics of its component parts, and yet be 
capable both of perceiving and comparing the attri- 
dutes of thoſe parts? Is there any one inſtance of a 
body, which, without an external cauſe, can, like the 
mind, paſs of . itſelf from reſt to motion ; or is there 
any body that can change the direction of its motion, 
wthout the action of ſome other cauſe? Let thoſe con- 
ider who hi ve well obſerved the voluntary actions of 
tie human h. dy from the mind. 1 5 

570. Vet thq mind, however different from the na- 
0 ture 
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nature of the body, is cloſely tied to the ſame, under 


certain conditions: ſo that ſhe is obliged to think upon 
thoſe ſpecies which the body offers to her perception; 

and again, fo that ſhe cannot perceive, remember, 
nor judge, without the uſe or repreſentation of thoſe 
corporeal ſpecies, which are lodged in the brain; and 


again, by her will, is the cauſe of the nt and ſwift. 


eſt motions in the body. 

571. Thoſe have behaved modeſtly who, confeſſing 
themſelves ignorant as to the manner in which the bo- 
dy and mind are united, have contented themſelves with 
proceeding no farther than the known Jaws which the 


Creator himſelfhas preſcribed, without inventing and ſup. 


plying us with conjectures not ſupported by experience, 
We may be manifeſtly excuſed in this reſpect, from the 
obſervation (5 56.), which is here equally certain as in 
optics, that the affections of bodies cohere with the 
thoughts of the mind, by an arbitrary relation or con- 
nection; in ſuch a manner, that they would produce 
other thoughts of- a different kind, it the Creator was 
to alter the figure of the refracting power, or colours 
of the parts of the eye. Thus he has eſtabliſhed a law, 
which obtains always, betwixt the leaſt refrangible 
rays and the connection of a red colour or idea in the 
mind: thus there is a law betwixt the impreſſion of 


thoſe rays upon the retina, and the connection which 


he has appointed of 'the correſponding thought. Nor 
need we be more aſhamed to confeſs our ignorance in 
the mechaniſm of this ultimate law in the effects of 
nature, than we are to own ourſelves unacquainted 
with the firſt cauſes of our being. 

572. But it will perhaps be demanded of us, Whe- 
ther the mind does not govern the whole body? and 


whether or no all the motions and actions in the body 


do not ariſe from the mind, as the immediate ſpring and 


principle of motion? Whether even the motion d 


the heart, arteries; and reſpiration, does not ariſe fron 


the mind, conſcious and ſolicitous fort the comm 


r good 
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good of the whole ſyſtem? Whether this power of 
the mind does not appear in the ſtopping of hemor- 
rhages from wounds, by grumous concretions; to 
which add, the force of paſſions of the mind, and the 

wer of the mother's imagination, in the marking 
or other blemiſhes of infants? Whether the ab- 
ſence of conſciouſneſs in the mind, with reſpect to theſe 
defects, be not excuſable, from the known obſcurity of 
attention which ſhe gives to the reſpiration, the motion 


of the eye-lids, and muſcles of the eye itſelf, the ear, or 


tongue; all which motions, we know, are effected by 


the will, although we know not the organs; nor take 
any notice of the action of the will, when we. breathe, 
look, hear, or even walk, while we are taken up with 
other thoughts? Whether or no is it certain, that all 
bodily motions ariſe from the mind, on the account of 
our being unable to find out any other cauſe, con- 
ſtantly united to the body, to which we can manifeſtly 
refer them? 
573. There are indeed many reaſons which will not 
permit us to conſent to this opinion. And, firſt, the 
eonſtruction and government of the body itſelf appear 
greatly to exceed all the power and wiſdom of the 
mind. The mind is able to ſee but one point diſtinctly 
a a time (555.), and it can think only one thought or 
idea at once: for if it endeavours to ſee two objects at 
a time, to contemplate two different ideas together, or 
read two letters at once, the ſenſe of both is immediately 
confuſed, the mind ſtrays in her reaſoning, and makes 
no right judgment of either object; inſomuch, that be- 
ing ſenſible of this her weakneſs, whenever ſhe endea- 
vours to make a ſerious and diligent inquiry into any 
object or intended work, ſhe withdraws herſelf, and 
ſhuts up all the ports of ſenſe, without taking any im- 
preſſions either by the ſight, hearing, ſmelling, &c. or 
without exerciſing any of the voluntary motions of the 
muſcles. But the mind ought to be capable, not only 
of infinite thoughts, but alſo diſtin& ones, for her to be 
abke to perform and govern ſo many hundred muſcles, 
R | organs, 
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organs, veſſels, and moving fibres, in ſuch a variety of 


or even above all the ſolutions that can be given by the 


working of geometrical problems: and yet, by this hy- 
potheſis, the mind, ignorant both of herſelf and of her 


works, ought not only to be equal to fo immenſe a taſk; 
but likewiſe, at the fame time, ſhe muſt, over and above 
| thoſe works, be capable of contemplating the mot diff. 
cult and abſtracted ideas, without either diſturbing her 


meditations by the cares which concern the body, or 


neglecting any of her neceſſary corporeal offices by the 
variety of her mental operations. ge 

574. Moreover, if, without being conſcious of our 
will, we are nevertheleſs able, by that faculty, to influ- 
ence the reſpiration, the winking of the eyes, &c. and 
even to be able not only to govern, but alſo to ſuſpend 
our breathing, ſhut or cloſe our eyes, and open them 
again ; it follows from thence, that we never loſe either 
the conſciouſneſs or the uſe of thoſe actions, and con- 
ſequently neither the government of them. But we 
are able to perform nothing of this kind in the heart or 
inteſtines ; we cannot reſtrain the motion of thoſe parts 
when they are too quick, nor excite them when they 
are too languid. In ſuch a number of perſons as inha- 
bit the world, why do we not meet with ſome who can 
govern the motion of their guts? or why, in all the 
ages of the world, not one who could govern the con- 


trations of the heart? If cuſtom only is the cauſe of 


this unknown power, why does not the mind receive a 
ſenſe of her action, in moving the heart, after it has 
ſtood ſtill for whole hours, or even days, in ſwoons, in 
hyſteric fits, and in perſons drowned ? ” 
- 75. But it is evidently a falſe poſition, that all the 
motions of the body ariſe from the mind, without which 
the body would be an immoveable unactive maſs : for 
the force of muſcular contraction, by any kind of fti- 
mulus, to which the motion of the heart, inteſtines, and 
perhaps all the other motions in the human body are 
obedient (491.), do not require the: preſence of ” 
Rd . mind; 


ways, and with ſo great an exactneſs, as is difficult to, 
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mind; ſince that power continues a conſiderable time 
in a dead body, and may be recalled again into action 
bymechanical cauſes, as heat, inflation, &c. Nor does this 

wer deſert the fibres fo long as they continue unſtif- 
tened by cold, although the mind may have been a long 
time ſeparated from the body by a deſtruction of the 
brain: and this action we fee more evidently in the 
heart, after that muſcle has been taken out of the body 


for ſome time, ſo as to be ſeparated from any imagi- 


nable connection with the mind. 

576. As to the blemiſhes of infants, we have decla- 
red in another place, how little that article is to be de- 

nded on. The adminiſtration of the vital motions, 
in diſeaſes, is not under the rule of any prudence, but 
governed almoſt entirely by the power of ſtimulus; as 
we are maniteſtly taught from the moſt ancient and 
only certain practice, by which we are directed to re- 
ſtrain the too great violence of theſe motions in acute 
and intermitting febrile diſeaſes, by the uſe of blood- 
letting, with the poppy, nitre, Peruvian bark, &c. The 
wieſt philoſopher in the world has no more privilege 
or advantage in the government of his body, than the 


mereſt ideot ;| and that even infants ſhould build up the 


fabric of their own body, before they know that they 
haye any muſcular motions, is an aſſertion ſo far from 
being credible, or even moderately probable, that of 
telf alone it is ſufficient to refute the hypotheſis, 

577. A ready diſpoſition to the exerciſe of ſenſe and 
voluntary motion, in healthy organs, is called vigilance 
or wakefulneſs.; but an indiſpoſition to ſuch an exerciſe 
of them, with an inclination to reſt, in all the ſaid or- 
gans, while they remain healthy and entire, is called 


578. In fleep, the mind either thinks not at all of 
what ſhe knows or retains in memory; or elſe ſhe only 
attends to the traces of paſt objects repoſited in the 


common ſenſory (558.), the vivid repreſentations of 


which excite altogether the ſame perceptions as are 
made by the impreſſion of external objects upon the 


organs 


* q * 88 . 
= _—_— ITED y "= 9 2 LEST — > 2 
. — RECREATE CEE OE TI RE . * 3 


4506 
WE 
* 3 

Fi 
os 
6 1 
3 0 
14 
41 4 
11 N 
is | 
i 
1 
18 N 
KB + 1 
435 
* 

* 

2H \ 
1 
I 
1 
1 
1 1 5 
= SH 
$ I 
ba [T6 
us 11 
Wes, 
: * 
© In 
= 

A $15 
8 mr 
4 11 

f an 
2 ! 
"| 
1 
+ 
= 1 
1 
i4 8: 1 

T5308 
wy 1 
p ! 
$ i 
* 1 
TY 14 

; , 
11 
12881 
by 18 
1 
1 
e 
1 
12788 
1% 
"238 
- 3 
Will 
we tt 
1 
Wi 
1 
=. 
Wh 
9 U 
ot 
1 
mt 

1 { 

4! 

4 
of 


| 
| 
} 
| 
| 
| 


— 


—— 


88 ͤ— — 


2 ——— — — —z——ů EO —y— * ——— — 
— — — — Ss — — — 2 9 22 — * 
— — ww — 


— 
— — 
2 2 
— — 


3% INTERNAL Car. XVII. 


organs of ſenſe, by which they were firſt received. 
Theſe repreſentations of ſpecies to the mind are called 
dreams; and happen whenever a ſmall portion of the 
brain or common ſenſory is, by the refluent motion of 
the ſpirits, kept in a ſtate of vigilance, while all the reſt 
of the empire of ſenfe and voluntary motion is filent 
and at reſt, Sometimes there are certain voluntary 
motions, following of courſe from the perceptions thus 
perceived by the mind, ſuch as ſpeech, or motion of all 
or ſome of the limbs, conformable to the nature of 


what the mind perceives ; and hitherto are to be refer- 


red thoſe who walk in their ſleep. 

5 79. But, during the time of ſleep, the motion of 
the heart, with the diſtribution and circulation of all the 
other humours in the body, are regularly continued, 
together with the: periſtaltic one of the ſtomach and in- 
teſtines; and, finally, the action of the ſpincter muſcles, 
with the reſpiration, are continued in a like manner. 
This compoſition, in which a certain number of the or- 
gans are at reſt, while others continue their motions, 


renders a knowledge of the mechanical cauſe of fleep 


ſomewhat difficult toattain. 

580. Therefore, in order to make this diſcovery, 
with all its cauſes, we ſhall conſider all the appearances 
both of ſleep: and vigilance, and trace them in all kinds 
of animals; for that condition which appears conſtantly 
to follow from all thoſe cauſes and appearances, will be 
the true and mechanical cauſe of ſleep. Sleep natu- 


. rally follows after the vigilance and labour which are 


joined to human life. For when a perſon is awake, 
there is a continual motion or exerciſe of the voluntary 
muſcles, of the parts which guard the ſenſes, and of the 
affections of the mind; all which continually add a new 
ſtimulus to the nerves, blood-veſlels, and heart itſelf. 
Thus the blood, by continual motion and triture, 
changes its ſmooth albuminous nature, to a rough al- 
kaline, and in ſome degree putrid, ſharpneſs ; while, 
at the ſame time, its more fluid parts, eſpecially thoſe 


ſubtile ones which compoſe the nervous ſpirits, are . 
| | i 7 pate 
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pated faſter than they are ſecreted ; whence gradually 
enſues both a weakneſs and a wearineſs of the body: 
and, if the vigilance be continued longer than uſual, 
there 18 alſo a feveriſh heat, a greater acrimony of the 
humours, and a ſenſible loſs of ſtrength. As the night 
adyances, a weight or heavineſs ſeizes all the large 
muſcles and their tendons, the mind becomes unfit for 
any accurate thought or ſtudy, and ſeeks after reſt. 
Hereupon the powers which hold the body erect, 
rink from their oſſice, the eye-lids cloſe, the lower 
jaw falls down, a neceſſity of yawning comes on, the 
head nods forward, and by degrees we take leſs notice 
of the external objects, which alſo affect us leſs, till at 
length all the thoughts and ideas are in confuſion, and 
1 fort of delirium enfues ; from whence there is a tran- 
ſtion to ſleep not known to us, which however always 
precedes fleep. In this natural fleep, which is common 
to all animals, the cauſe ſeems to be a deficiency of the 
nervous ſpirits, which have been every where largely 
conſumed by the exerciſes of the muſcles and ſenſes, in 
whoſe actions there is probably a great quantity of this 


uid exhaled. 


581. A perfect reſt or compoſure of the mind and 
external ſenſes, with the abſence of all ſtimulus or irri- 
ation in the head and other parts of the body, joined 
mth darkneſs, promote and haſten the forementioned 
ſteps of ſleep, and render it more quiet or pro- 


found. 


582. Again, it is obſervable, that a variety of cauſes, 
vhich weaken the powers, incline to and increaſe ſleep; 
uch as great loſſes of blood from any cauſe, bleeding 
rom a vein, the uſe of cooling medicines or thoſe 
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prepared from the poppy, and cold of the external air; 
o which add, ſuch as call off the quantity of blood flow- 
Ing to the head, as warm-bathing of the feet, a plenti- 
ful ingeſtion of food into the ſtomach, which is found 


o produce ſleep in all kinds of animals. 


583, On the contrary, again, there are various hot 


nedieines which induce ſleep, by exciting a greate 


P 


r af- 
flux 
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flux of blood to the brain; ſuch as wine, alcohol, or 


vinous ſpirits of all ſorts, but more eſpecially when re- 
ſolved into vapour, opium, hyoſcyamus, the indi. 
geſtible particles of our aliments; to which add, acute 
and malignant fevers of various kinds, or elle ſuch 


things as retard the return of the venous blood, as fat- 
neſs. All theſe cauſes ſeem to concur in this, that the 


blood being collected in the head, compreſſes the brain, 
ſo as, in a degree, to intercept the courſe of the ſpitits 
from thence into the nerves. | 
584. But likewiſe mechanical cauſes produce a ſleepi- 
neſs; namely, a compreſſure of the dura mater and 
brain, whether from extravaſated blood, a depreſſed 


part of ſome bone, or a collection of ſerous water with- 
in the ventricles of the brain itſelf. 


_ 585. Sleep, therefore, ariſes either from a ſimple de. 
ficiency of the quantity and mobility of the ſpirits, or a 


compreſſure of the nerves; but always from a more 


difficult motion of the ſpirits through the brain. 


586. This theory is likewiſe confirmed by the cauſes 


of vigilance : for all thoſe things prevent fleep which 
produce plenty of ſpirits ; more eſpecially warm aroma- 
tic drinks, which ſend plenty of minute ſtimulating par- 
ticles to the head, by which the motion or courſe of the 


blood is moderately quickened through the brain; and, 


being at the ſame time more dilated, makes a larger 
ſecretion of ſpirits in a given time. 

587. Sleep, again, is hindered by cares of the mind, 
meditation, ſtudy, and paſſions of a ſtronger degree, 
with pains of the body and mind ; all which hinder the 
ſpirits from reſting in the common ſenſory, or urge 
them ſo as to prevent the' nerves from collapſing. 
Therefore, as the former increaſe the quantity of the 
ſpirits, theſe cauſes increaſe their motion. And there- 
fore, again, the ſame concluſions are to be made from 


hence as before (585.); namely, that the nature ol 


ſleep lies in a collapſing of the nerves which go out 
from the common ſenſory, _ 


588. If it be inquired, Whether the ſeat of fleep 


be 
not 
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not in the ventricles of the brain? we anſwer, that it 
is not conſiſtent with the ample bounds or dominions 
of ſleep, which extends itſelf even to ſuch animals as 
have no ventricles in the brain. Whether the vital 
actions continue to be carried on in ſleep, as it is only 
an affection of the brain independent of the cerebel- 
lum? and what may be the cauſe of this difference, by 
which the animal offices reſt in fleep, while the vital 
operations are continued? We know not of any other 
reaſons, beſides thoſe before given, that the vital mo- 
tions are perpetually ſtimulated into action, from the 
cauſes urging a neceſlity of Keeping them from reſt 


6392.) 


589. The effect of ſleep is a moderation or abate- 
ment of all the motions in the human body. For now 
the action of the heart only remains, by which all the 
humours are ſent through the veſſels, at the ſame time 
that all the muſcles and perceiving nerves, with the paſ- 
ſions of the mind and voluntary motions, are removed; 
by which the courſe of the ſpirits was quickened not 
only to the heart, but to all the other organs, ſo as to 
cauſe wakefulneſs (565, 417.) Thus the heart is gra- 
dually reſtored from its quick and almoſt feveriſh pulſa- 
tion, to the ſlow and calm condition in which we find it 
in the morning; the breathing in ſleep becomes ſlower 
and ſmaller, the periſtaltic motion of the ſtomach and 
inteſtines, the digeſtion of the aliments, the ſenſe of 
hunger, and the progreſſion of the feces, are all dimi- 
niſhed ; at the ſame time, the thinner juices move more 
lowly on, while the more groſs and fluggiſh are col- 
lected together, and the fat being poured out is accumu- 
ated in the cellular ſubſtance; the viſcid albuminous 
humour, for the nouriſhment 'of parts, adheres more 
plentifully to all fides of the fibres and ſmall veſſels; the 
conſumption of the ſpirits, the attrition of the blood, 
and the quantity of perſpiration, are all diminiſhed, 
Thus, while the quantity of the nervous ſpirits conti- 
nues to be ſecreted, with a leſs conſumption, it is by de- 
prees accumulated in the brain, ſo as to diſtend and fill 
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the collapſed nerves, which, both in the internal and 
external organs, return again to action by the approach 
of ſome ſmall ſtimulus, by which they are again reſto. 
red to vigilance. Sleep, continued for too great a 
length of time, diſpoſes to all the diſorders that attend 
a flow circulation, to fatneſs, drowſineſs, weakneſs, and 
cachexies; and is, at the ſame time, highly detrimental 
to the memory. 

590. From whence does yawning attend thoſe that 
are about to go to ſleep! We anſwer, To promote the 
_ paſſage of the blood through the lungs, which is now 
ſlower, Whence the ſtretching of the limbs? To in- 
creaſe the motion of the ſpirits, that they may over-ba- 
lance the natural contraction of the muſcles, by which 
all the limbs are drawn into a moderate degree of con- 
traction. If it be demanded, From whence came the 
unjuſt opinion, which has been ſo well received, that 
the motion of the heart becomes ſtronger in ſleep, and 
the perſpiration more plentiful? we anſwer, That the 
miſtake aroſe from the increaſed heat ariſing from the 
bed-cloaths, by which the perſpirable matter being con- 
fined, every where conduces to warm, ſoften, and relax 
the ſkin. But any one that ſleeps in his uſual garments, 
grows colder ; and animals which ſleep for a long ſea- 

ſon together grow cold externally to the higheſt de- 
gree, as field-mice and hedge-hogs. From whence 
is it that all animals grow ſleepy aſter taking food! 
Not from a compreſſure of the aorta, or from a reple- 
tion of the head with blood ; for even animals which 
have ſcarce any brain, ſleep after food. Whether or not 
do the indigeſtible particles of our aliments, by paſſing 
leſs eaſily through the brain, and compreſſing its medulla 
produce fleep of a leſs benign kind? Whether or not 
there is a perpetual dreaming, ſo as to be inſeparable 
from ſleep? and whether this be natural, fo that the mind 
never ceaſes to be without thought, as a conſequence 
following from ſenſation? We anſwer, This does not 
ſeem to be the true ſtare of nature; for dreams we 
judge to be rather referable to diſcaſe, or to ſome ſii- 
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mulating cauſe that interrupts the perfect reſt of the 
ſenſorium. Hence that ſleep refreſhes moſt where 


there are no dreams, or at leaſt that where we have 


no remembrance of any. Hence they are generally 
wanting in the firſt ſleep, at which time the ſpirits are 
moſt exhauſted, and return in the morning when theſe 
are in ſome meaſure repaired. Hence we ſee, that in- 
tenſe cares of the mind, or the ſtrong impreſſion of 
ſome violent idea received in the memory, hard indi- 
geſtible food abounding in its quantity, with any un- 
caly poſture of the body, are the moſt uſual cauſes that 
excite dreams; for they are uſually generated by ſome 
ſenſation which, by the law of aſſociation of ideas, joins 
with itſelf a whole collection of ſpecies having an affinity 
with that one. 


CHAP DT; - 
Of MasTicaTION, SALIVA, and DEGLUTITION. 


591. n hard and tough foods as conſiſt of long 
| parallel fibres, or are covered with a bony ſhell 
or cartilaginous ſkin, generally require maſtication, to 
divide them into leſs cohering parts, that they may 
more eaſily yield their nouriſhment to the diſſolving 
powers of the ſtomach. The more diligently they are 
ſubdivided in the mouth, the more reliſhing and agree- 
able they become to the ſtomach; the nearer do they 
approach to the nature of a fluid, and the more eaſily 
are they digeſted or aſſimilated. | 

592. Therefore moſt animals are provided with 
teeth, extremely hard, but planted with a root that is 
indeed bony and hollow; fince it receives, through a 
Imali hole in the tip or point of each fang, little blood- 
reſſels, and a nerve, which go to form its internal peri- 
olteum: and this whole root, being fixed into a ſocket 
of the jaw conformable to itſelf, is, in the upper part 
towards its crown, ſtrongly ſurrounded and tied down 
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by the adhering gum. But the crown, or upper part 
of the tooth, placed above the gums, is not bony ; but 
a peculiar ſort of enamel, of a harder, denſer ſubſtance, 
and almoſt of a glafly texture, compoſed of ſtraight f. 
bres vertical with its root, and running together toward; 
the middle. This laſt portion of the tooth, having nei. 
ther perioſteum nor veſſels, perpetually grinds away, 
and is as often repaired again by a kind of petrifying 
juice, that aſcends or filters from the cells of the root, 
by which mechaniſm they are therefore ſupplied with 
a great degree of hardnels, very fit to overcome that of 
other bodies, and to grind the food with their unequal 
ſurfaces. 
593. As the cantenlil of our food are various in 
their texture and firmneſs, nature has accordingly 
made our teeth variouſly figured. In us, the anterior 
or inciſive teeth are four in each jaw, weaker than the 
reſt, and fixed by a fingle root, upon which ſtands a 
crown inwardly concave, outwardly convex, and ter- 
minated by a gradual extenuation, like a wedge or 
chiſel, with a rectilineal edge. The office of theſe is 
only, in the ſofter foods, to cut thofe which are tougher 
than the reſt into ſmaller portions ; ſuch as the fibres 
and membranes of animals and vegetables, wo the 
brittle ſeeds and kernels of fruits. 

594. The ſecond ſpecies is the canine teeth, which 
are two only in each jaw, fixed by a longer and 
ſtronger, but ſingle root; from whence their crown is 
extenuated into a cone. Theſe lacerate tough al- 
ments, and hold faſt ſuch as require a longer triture 
by the grinders. 

595. The third order of the teeth is that of the n. 
fares, which in general are compoſed of ſeveral roots, 
with a quadrangular crown, fomewhat flat ſurfaced, 
but more or leſs divided by rocky aſperities. The two 
foremoſt of theſe are weaker than the reſt, inſerted by 
two, or often but one root, with the ſurface of their 
crown parted into two; but the three poſterior grind- 
ers are larger, fixed by three, four, and ſometimes 


five 
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five roots, but terminated in their crown by only one 
ſurface, ſomewhat ſquare and flat, but leſs in the lower 
than upper jaw, and is ſubdivided into a number of 
eminences correſponding to that of their roots. Be- 
twixt theſe teeth, the moſt compact or bony foods are 
interpoſed and broke, as the more tough and hard are 
ground ſmaller, while the lower teeth are urged ob- 
liquely and laterally againſt the moveable upper ones; 
and theſe are the teeth which pertorm principally what 
we are to expect from maſtication of food. 

596. That the teeth might break or grind the food 
with due ſtrength and firmneſs, the uppermoſt are fix- 
ed into the ſockets of the immoveable upper jaw, as the 
lower ones are into the lower moveable jaw, which is a 
ſingle bone, and ſo joined with the temporals, that it 
may be drawn down from the upper jaws, and pulled 
up againſt them with a great force; and may be mo- 
ved laterally to the right or left, forward and back- 
ward. Thoſe various motions of the lower jaw depend 
upon the articulation of its oval heads, in which the 


lateral parts of the jaw terminate, . convex or higheſt in 
: the middle, and received betwixt the oblique protu- 
: berances of the temporal bones, in a ſhallow excava- 
5 tion, at the root of the jugal proceſs, deeper in its mid- 


dle; and increaſed by a little excavation of the ſame 
1 kind before the auditory paſſage, from which it is ſe- 
parated by a peculiar fiſſure. This joint has the treer 
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f liberty in moving, and its incruſted cartilages have a | 
. longer duration, by the interpoſition of a ſmall cartila- { 
, ginous plate, betwixt the condyle of the jaw and tu- | 
bercle of the temporal bone; concave in its middle | 
n above and below, with riſing ſides, which ſurround the | 
0 tubercle of the temporal bone upward, the condyle of hh 
| the jaw downward, and correſponds to the adjacent it 
5 inequalities. f 8 1663 1 
1 597. The muſcles moving the lower jaw, which are (If 
1 weak in man, but very ſtrong in brute animals, are f 
i the temporalis and elevator, ariſing from a large part if 
8 of the ſide of the ſkull, and from the outward tendi- 
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nous expanſion of it the ſtellated fibres run together 
into a tendon fixed to the ſharp proceſs of the jaw; 


the maſeter elevator, having two or three diſtin& parts 


or leſs muſcles, deſcends from the os jugalis and mar. 
gin of the upper jaw backward into the angle of the 
lower jaw. Both theſe act in concert; but the tem. 
poral muſcle brings the jaw more backwards, and the 
maſſeter forwards. The 2 every internus deſcends 
from the pterygoide foſſa, and from the palate bone and 
root of the little pterygoidal hook, with the internal 
wing, into the angle of the lower jaw, which it elevates 
or draws to one ſide or the other alternately. The 
pterygoideus externus lias a double origin; one tranl- 
verſe from the inner wing and adjacent bone of the pa- 
late, with the poſterior convexity of the upper jaw: 
the other, deſcending, ariſes from the hollow tempo- 
ral part of the great wing of the ſphenoides ; thence it 
oceeds backward and downward into the outer part 
of the condyle of the lower jaw, which it moves late- 
rally, and draws forward before the upper jaw. 
598. The lower jaw is depreſſed, fo as to open the 
mouth by the digraſtric or biventer muſcle, ariſing 
from an hollow of the mamillary bone ; from whence 
deſcending, its middle tendon is tied by a firm cellular 
ſubſtance of a tendinous nature to the os hyoides; and 
being likewiſe connected to the mylohyoideus, and 
then paſſing through the divided fibres of the ſtylo- 
| hyoideus, it is increaſed by another fleſhy belly, in- 
ſerted at the ſymphyſis of the two halves of the lower 
Jaw, within the chin. Moreover, the mouth may be 
partly opened by all the other lower muſcles of the jaw, 
os hyoides, and the larynx, as the geniohyoideus, genio- 
gloſſus, ſternohyoideus, ſternothyroideus, coracohyoi- 
deus, and latiſſimus colli; although the latter rather 
draws the ſkin of the neck and face downward than the 
Jaw itſelf. The geniohyoideus and digaſtric muſcles 
have a power of drawing the jaw backwards. . 
599. The lower jaw is elevated with a great force, 


ſo as to divide the food by the preſſure of the * 
5 | an 
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and lower teeth againſt each other, by the action of the 
temporal, maſſeter, and internal pterygoide muſcles; 
the contraction of which appears by experiments to be 
very powerful, and ſufficient to raiſe ſeveral hundred 
weight. The lateral and circular motions of the jaw 
upon one of its immoveable condyles are performed 
by the external and internal pterygoidei, acting either 
alone or together with the former. Thus the food is 
cut, lacerated, and ground to pieces; and if the ma- 
ſtication be continued diligently, it is, together with 
the liquors of the mouth, reduced into a kind of 
pulp. . Bs 
600. The fore-part of the teeth is covered with a 
cutaneous and fleſhy ſack, which is every where pro- 
duced from the integuments of the face; and makes a 
hollow, in which both rows of teeth are ſhut up. The 
ſides are called the cheets, the middle parts the lips. 
From this cavity there lies a paſſage, betwixt the teeth, 
into the mouth; which on the upper part is bounded 
by the bony and ſoft palate, underneath by the fleſhy 
parts lying under the tongue, and on the fore-part by 
the teeth. On the back part it opens between the ſoft 
pdate and tongue into the fauces. The tongue di- 
rides the cavity of the mouth in the middle, and is 
eaſily moveable to every part of it. | | 
601. During the trituration of the food in the 
mouth, there is continually poured to it a large 
quantity of a watery clear liquor, evaporable or 
nlipid, or at leaſt but very little faline, and con- 
taining but little earth; neither acid nor alkaline, 
athough from thence may be obtained a very ſmall 
portion of lixivial ſalt; of which there are nume- 
tous ſprings in the neighbourhood. A large quan- 
ty of this /a/zva is ſeparated by numberleſs ſmall glan- 
tules of the lips and checks, of an oval figure, and 
ome larger ones which are placed round the mouth of 
the duct of the parotid gland; and laſtly, the pores 
af the hard palate pour out this liquor, which they ſe- 
acte, through a little ſhort duct and hole. The juice, 


Qq poured 
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poured out from the exhaling veſſels of the tongue, 
mouth, and cheeks, is of the like kind, or rather more 

watery. As for the ductus incifivus, we are now ſuf. 
ficiently certain that it is blind, or diſcharges nothing 
into the mouth, only gives paſſage to an artery from 

that of the palate into the nares. 7 

602. The faliva is a watery liquor, with a moderate 
quantity of falt, partly lixivial, and partly culinary; 
with ſome oil and earth, diſſipable by the fire; with 
ſcarce any taſte, unleſs given to it by diſeaſe or famine, 

The quantity produced is very conſiderable, as twelve 
ounces have been known to flow out from wounds in thoſe 
parts in the ſpace of an hour. By good-mannered peo- 
ple it is for the moſt part ſwallowed; and uſefully, as 
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| | 

| | 

j it cannot be thrown away without hurting the di. 
| geſtion. | 5 J 
60 z. But the ſalival glands eſpecially ſupply the wa- Ml | 
tery humour called after their own name. Of theſe y 

the principal 1s the parotid, filling up a large interval t 

betwixt the auditory paſſage and the lower jaw, to | 

which it is immediately contiguous in the part unco- 0 

vered and to the maſſeter. It is a conglomerate gland, Wt /: 


made up of round or grape-like cluſters, connected by WM { 
the cellular ſubſtance ; which laſt, being denſified and cl 
reticulated, forms an almoſt tendinous covering that iu 
furrounds and connects the whole gland. Its duct i; U n 
white, vaſcular, and capacious, aſcending from the to 
bottom of the gland to the os jugale, from whence it e 
is tranſverſely inclined, and takes in by the way a ſmall WW ar 
duct of a ſolitary glandule on the top of the maſſcter, 


or elſe lodged diſtin&, or continued upon the parotid n. 
itſelf, and is rarely double; after this the duct, bend- WM Ih; 
ing round the convex edge of the maſſeter, opens with WM dil 
an oblique or cut aperture, without a papilla, through ple 
the departing fibres of the buccinator muſcle, in the gl: 
midſt of many little glandules of the cheek. The bulk Wi dt 
of this gland, and the number of its arteries, make it wh 


the chief ſpring from whence the ſaliva flows. 
Sog. Another ſmall gland, adjacent to the py 
| | | but 
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but twice as little, compoſed of ſofter and larger ker- 
nels, connected by the like cellular membrane, is, 
from its ſituation at the lower angle of the jaw, called 
maxillary ; being in part terminated only by the ſkin, 
but in part ſends-off an appendix over the mylo-hyoide 
muſcle, which, following the long hollow ſide of the 
lower jaw, of a granular fabric, is ſpread under the 
membrane of the mouth, by the name of /ublingualis. 
From the larger maxillary, together with this appen- 
dix, a duct paſſes out, which, being a long way co- 
vered in its middle part by the ſublingualis, receives 
one, two, or three branches; by whole inſertion being 
increaſed, it opens into a projecting membranous cy- 
linder under the bridle of the tongue. But other ſmall 
and ſhort ducts from the ſublingual gland, from the 
number of three, four, or more, to twenty; with 
ſhort little ducts and points in the line continued back- 
wards from the ſmall frenum, perforate the edge of 
the tongue, and ſecrete ſaliva. There are ſome in- 
ſtances where the larger anterior branch of the duct 
of the appendix, which uſually joins itſelf to the maxil- 
ary gland, goes on ſingle, parallel, and opens by it- 
ſelf, Other glands alſo, fimilar to thoſe of the 
cheeks, which likewiſe may be reckoned among the 
ſublingual ones, by their proper ducts perforate the 
membrane of the mouth where it departs from the 
tongue. Various other ſalival ducts have been publiſn- 
ed by different profeſſors, which are not confirmed by 
anatomy. 198 

605. The Creator has wiſely provided, that, by the 
motion of the jaw in maſtication, the ſalival glands 
ſhall; be compreſſed by mechanical neceſſity, ſo as to 
diſcharge their juices then to the mouth in greater 
plenty. For, when the mouth is opened, the maxillary 
gland, being preſſed by the digaſtric and mylo-hyoi- 
deus, throws forth a fountain of ſaliva ; the maſſeter 
ben ſwelled preſſes the parotid gland, as does alſo 
tbe cutaneous muſcle of the neck which lies over it: 


Q 2 ; and 
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and it is this muſcular preſſure that excites the appetite, 
and pours the ſaliva into the mouth. © 
606. The food therefore, being in this manner 
ground betwixt the teeth, and intermixed with the wa- 
tery ſaliva and air, is broken down into a ſoft juicy 
pulp, pliable into any figure, and replete with elaſtic 
air, which by the action of the latter undergoes a far. 
ther diffolution, by the warmth of the parts exciting 
the - elaſticity of the air to expand and burſt aſunder 
the confining particles of the food, betwixt which it is 
included. In this a& of maſtication, the oily, aqueous, 
and faline parts of the food are intermixed the one with 
the other; the ſmell and taſte of different ingredients 
are loſt in one, which by the dilution of the ſaline parts 
with ſaliva renders the food flavourable : but ſuch par. 
ticles. as are more volatile and penetrating, being di- 
realy abſorbed by the bibulous veſſels of the tongue 
and cheeks, enter ſtraight into the blood - veſſch 
and nerves, fo as to cauſe an immediate recruit of 
the faculties. | | 
507. But the motions which are neceſſary for turn- 
ing round the food, applying it to the teeth, and con- 
veying it through the different parts of the mouth in 
maſtication, are adminiſtered by the tongue, cheeks, 
and lips. And firſt, the tongue being expanded ſo as 
to form a ſmall concavity in its back or ſurface, takes 
up the food thus prepared, and conveys the charge by 
its moving powers (450.) to the parts for which it is 
deſigned. At one time the tongue, rendered narrow 
by lateral contraction, ſearches every part of the 
mouth with its tip, and turns out the latent food into 
a heap on its common concavity. - At another time, 
applying its extremity to the fore-teeth, and raiſing it- 
{elf up ſucceſſively, it draws from the cavity of the 


mouth the fluids or chewed aliments, and conveys : 


them to the fauces or back part of the mouth behind 
the teeth, : „ . 
560g. But theſe. motions of the tongue are like wile 
governed by the muſcles and membranes, largel " 
| erte 
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ſerted into the os hyoides, the baſis of which is inter- 
nally concave; from whence are extended horns late- 
rally and outwards, terminated by more protuberant 
heads, and completed with little oval cornices ; and 
this bone being drawn down by its reſpective muſcles, 
refles the tongue at the ſame time, and the lower 
jaw likewiſe, it the muſcles of that be relaxed. Theſe 
powers are the /fernohyoideus, but ariſing alſo in part 
from the clavicle, extenuated upwards, and ſtriped with 
tendinous lines; the ſlernothyrbideus, ariſing as the for- 
mer, and broader from the upper rib ; which muſcle, 
deprefling the cartilage to which it is inſerted, is under 
a neceſſity of pulling down the os hyordes, to which it is 
joined: this is partly intermixed with the hyothy- 
roideus and thyreo-pharyngeus, and every where con- 
fuſed with the ſternohyoideus. Next the coracohyoi- 
deus, ariſing from the upper and ſhorter ſide of the ſca- 
pula, near its notch, aſcends obliquely, and at the croſ- 
ling the jugular vein changes into a tendon; from 
whence the other belly of the muſcle aſcends direct to 
its inſertion into the os hyoides, which it depreſſes, be- 
mg every where confounded with the ſternohyoideus. 
The hyothyraideus is determined by the former muſcles. 
609. The other powers which elevate the os hyoi- 
des, together with the tongue, are its /tyloglofſus 
muſcle, ſuſtained by a peculiar ligament of the upper 
jaw, The /tylohyoideus, a weak muſcle, often ſplit for 
the paſſage of the biventer, and again united into one 
portion, after adhering to the tendinous expanſion of 
the biventer, is inſerted, together with its fellow, into 
the angle of the baſis, and often into the horn of the os 
hyoides: the ſecond ſtylohyoideus, when it is preſent, 
reſembles the former, behind which it is placed; ariſing 


rom the tip of the ſtyloide proces, it is inſerted into the 


mall offa triticea, and anſwers the purpoſe of a liga- 
ment to ſuſtain the os hyoides. All theſe muſcles draw 
the tongue back, but laterally they elevate it. The 
mylobyoideus, ariſing from the whole length of the jaw, 
running into one with its companion, elevates the 

0 | | tongue, 
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tongue, and fixes it in making various motions, or in like 
manner depreſſes the jaw. The 11 being a 
companion of the geniogloſſus, pulls the tongue forward 


out of the mouth. | | | 
610. But, moreover, the muſcles of the cheeks variouſly 


move and preſs the food in the mouth. Others move 


it from the cavity of the cheeks into the inner cavity of 
the mouth behind the teeth, as we ſee in the buccina- 


tor when the mouth is ſhut. Others open the mouth 


for receiving the food ; ſuch as the double-headed pro- 
per elevator of the upper lip, and the elevator which 
is partly common; to which add, the zygomaticus, up- 
per and lower; the riſorius, triangularis menti, and the 
depreſſor proper to the angle of the mouth; - which 
ariſing from an excavation on each fide, near the ſocket 
of the canine tooth, are inſerted mto the orbicularis of 
the lips. Others, again, cloſe the lips, that the food 
received may not return out of the mouth ; ſuch as the 
orbicularis of each lip, the proper depreſſor of the up- 
per lip, and the proper elevator of the lower lip, and 
that which ſerves in common for the elevation of both, 


Of theſe, more particular deſcriptions may be had from 


profeſſed ſyſtems of anatomy. _ 54 
611. By theſe means the food, ground and mixed 


with the ſaliva into a ſoft pulp, collected from all parts 


of the mouth by the tongue into the arched ſpace be- 
twixt the teeth, is afterward, by the expanſion and ſuc- 
ceſſive preſſure of the tongue, conveyed backward be- 
hind the teeth; and, in this action, the tongue 1s ex- 


| panded by the ceratogloſſi and geniogloſſi, and rendered 


a little concave by the ſtylogloſſus. And from thence 

it is next conveyed into the fauces. „ 
612. For the tongue being raiſed by the ſtylogloſſ, 
and broadly applied to the palate, firſt by its apex, then 
alſo inſenſibly by its poſterior extremity, preſſes the food 
ſucceſſively towards the fauces, which at that time only 
afford an open paſſage. After this, the thick root and 
back part of the tongue itſelf, by the forementioned 
muſcles, and by the ſtylohyoidei and biventers 1 
. ack» 
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backward, preſſes down the epiglottis, which ſtands up 
behind the tongue, connected therewith by numerous 
membranes, and perhaps by ſome muſcular fibres. At 
the fame time, the muſcles elevating the pharynx all 
act together; ſuch as the biventer, gemohyoideus, ge- 
nioglofſus, ſtylohyoideus, ſtylogloſſus, ſtylopharyngeus, 
and the other elevators, which now draw the larynx 
upward and forward, that the epiglottis, being brought 
nearer to the convex root of the tongue, may be better 
cloſed or depreſſed. Hence it is neceſſary towards de- 
plutition for the jaws to be cloſed, that by this means 
the biventer may have a firm ſupport ; and, together 
with the muſcles already deſcribed, elevate the os hyoi- 
des. Thus the epiglottis, being inverted, ſhuts up and 
covers the paſſage very exactly, into the larynx, over 
which it is extended like a bridge for the aliment to 

[s over into the fauces. | 

613. By the pharynx we underſtand an ample ſhape- 
leſs cavity, extended from the occipital bone before the 
great opening of the ſkull downward, along the bodies 
of the cervical vertebræ, covered above by the middle 
cuneiform bone, the opening of the nares, and move- 
able velum of the palate, receiving the tongue and la- 
rynx before, and continued into the cefophagus below. 
Its fides are formed by the lower jaw, the cheek, the 
yclum of the palate, the pterygoid proceſs, the ſtiliform 
appendix, the tongue, os hyoides, and larger cartilages 
of the larynx. It forms one ſoft membranous bag, 
outwardly ſurrounded on all fides by muſcular fibres. 
Internally it is lined with a membrane continuous to the 
cuticle, like which it is renewable, but more moiſt. 
Outwardly it is joined to the pharynx with a good deal 
of cellular ſubſtance, more eſpecially in its poſterior and 
ateral parts. By this ſtructure it becomes lax and di- 
atable, ſo as to receive all bodies that are preſſed by 
the tongue over the larynx. 

614. It is dilated in its action (612.) by the powers 
krving to its elevation; ſuch as the fylopharyngeus, 
bmetimes double, from the proceſs of its name; whence 

0 : deſcend- 
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deſcending, it is inſerted into the membrane of the la. 

nx, under the os hyoides, and into the cartilaginous 
edge of the deſcending thyroideus; after which, it i; 
broadly ſpread through the internal face of the pharynx, 
together with the following. The thyreopalatinus, be- 
ing ſpread in the form of an arch round the moveahle 
palate, is from thence extended downwards in two co- 


lumns, on each ſide the pharynx, which form a conf. 


derable part of that bag, being alſo connected by broad 
fibres to the thyreoid cartilage. That the /a/pingepha- 
ryngeus is a true or diſtin& muſcle, I am ready to be- 


lieve, rather from the obſervations of eminent anatomiſts, 


than any of my own. As to the cephalopharyngeus, | 
almoſt deſpair of finding any, unleſs you will reckon the 
ſtrong white plate of the cellular ſubſtance, which ſur. 
rounds the upper part of the pharynx, for a muſcle, 
This bag cloſely ſurrounds and follows the drink, on 


each ſide the epiglottis, above the larynx, that it may 
from thence fall into the oeſophagus. 


615. That the aliments might not regurgitate into 
the noſtrils at the time when they are preſſed into the 
dilated pharynx (614.), a moveable velum or palate is 
interpoſed: namely, from the bony palate anteriorly, 
and laterally from the pterygoide wings, is continued a 

- moveable velum, compounded of the membranes from 
the mouth and nares, betwixt which. membranes arc 
ſpread muſcles and glandules ; being almoſt of a ſquare 
figure, and pendulous betwixt the cavity of the nares 
and fauces, in ſuch a manner, that they naturally leave 
the former open, and form a concave arch towards the 
mouth: and from the middle of this is extended a {mall 
portion, pendulous, and of a conical ſhape, before the 
epiglottis, replete with many ſmall glands ; which, from 
its appearance in a diſeaſed ſtate, is called uvula. The 
elevator of this velum, which is ſtrong, ariſes from the 
aſperities and plane face of the os petroſum, behind the 
ſpinal foramen; and from a cartilage of the tube de- 
ſcending inward, does, with its companion, form an 


arch, which is moveable with the palate itſelf, —_ 
6 the 
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the two plates of the thyreopalatinus muſcle, ſo as to be 
brought into a cloſe contact with the ſides of the nares 
and with the tubes, that none of the aliment may enter 
into either of them. But this elevator does not ſeem 
to have any conſiderable action in ſwallowing. At this 
time regurgitation into the noſtrils is prevented by a 
conſtriction of the muſcles of the pharynx, together with 
2 depreſſure of the thyreopalatinus, which then mani- 
feltly draws the moveable velum downward: and to- 
wards the tongue and pharynx. Add to theſe, the cir- 
cumſlenus patati mollis, which ariſes a little more for- 
ward from the fame cunciform bone, from the internal 
ide of its wings, and from the inner wing, with the 
cartilaginous end of the tube, broad; and then, paſſing 
through a notch of the pterygoide hook, changes its 
direction, and aſcends with a radiated tendon through 
the upper membrane that covers the velum of the pa- 
ate, joins with its fellow, ſpreads over the other muſcles, 
and adheres to the edge of the palate bone. This is 
able both to open the tube, and to preſs down the 
moveable velum of the palate. Thus the pharynx be- 
ing contracicd like a ſphincter, drives down the food, 
without permitting any part to return back into the ca- 
vity of the nares. Hence, when the velum of the pa- 
late is vitiated, the al:ments regurgitate into the noſtrils, 
and a deafneſs cuſucs. 8 

616. During this endeavour to depreſs the food by 
the pharynx (617.), the velum, drawn back and ex- 
panded over, is pulled down towards the tongue, by 
the action of the palatopharyngei, and by the circum— 
lex muſcles of the ſoft palate. Theſe muſcles, toge- 
ther with the gloſſopalatinus, (which laſt is indeed weak, 
deing received into the lefler arch of the fauces, and 
here united with its companion into the arch by the 
[lum of the palate, and from thence ſent to the tongue,) 
preſs the velum againſt the protuberant root of the 
tongue, and intercept any return to the mouth and no- 
{rils, After there is no further danger of any part 
alling into the windpipe, the epiglottis is raiſed up a- 

- * gain, 
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gain, as well hy its own elaſticity, as by the elevation of 
the tongue itſelf, by which it is drawn forward. Laft- 
ly, the depreſſed uvula is raiſed by the azygos, which 
ariſes from the tendons of the circumflexi muſcles and 
levator of the ſoft palate. 

617. A little after this follows an attempt to urge 
the food downward, which is exerted by the conſtrictor 


muſcles of the pharynx which draw the fore parts to- 


wards the back, and the muſeles which are partly tran. 
verſe and partly aſcend into the poſterior ſurface of the 
pharynx. Of theſe the principal is the pterygopha- 
ryngeus, ariſing from the whole hook and internal edge 
of the wing, and from the tendon of the circumilex 


muſcle; from whence forming an arch, it is extended 


upward and backward, and, largely ſurrounding the up- 
per part of the pharynx, it joins into one with its com- 
panion, which has the ſame name. The mylopharyn- 
geus, partly continuous with the fibres of the buccina- 
tor, in the middle betwixt its two adheſions to the 
bones, ariſes alſo in part from an origin of its own, 
above the laſt of the grinding teeth in the lower jaw. 
Theſe having a courſe almoſt tranſverſe, ſurrounding 
the pharynx, draw it back towards the fore part. Next 
to theſe follow the geniopharyngei, aſcending in two 
ſtrata of obſcure and confuſed fibres which originate 
from the tongue; next the chondropharyngci, of a trian- 
gular figure, arifing from the oſſicula triticea; the ce- 
ratopharyngei, which aſcend radiated from half of the 
horn; the ſyndeſmopharyngei, ariſing from the horn 
of the thyreoide cartilage, and diſtinct from the former; 
to which add, the thyropharyngei of both kinds, in- 
_ creaſed by the fibres of the ſternothyroideus and crico- 
thyroideus, with the cricopharyngei, the tranſverſe, thc 
aſcending, and the deſcending. 'Thele mufcles acting ſuc: 
ceſſively from above downward, according to their f- 
tuation, drive the aliment into the ceſophagus. At the 
ſame time, the depreſſing muſcles of the larynx, cora- 
cohyoideus, ſternohyoideus, and ſternothyreoideus, 
draw down the larynx forward, and leſſening the * 
city 
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city of the pharynx urge the food downward. But in 
this action, as the aliment paſſes by the poſterior rima 


of the glottis, the arytænoidei contract the larynx per- 


pendicularly. IEP 

618. As various dry and rough bodies are frequently 
ſwallowed, it was neceflary for the pharynx to be dila- 
table, and not very ſenſible of pain; to which end the 
great quantity of mucus, which is collected in all parts 
of the fauces, greatly conduces. Therefore, in gene- 
ral, betwixt the nervous and innermoſt coat of the pha- 
rynx, are placed a great number of ſimple mucous fol- 


licles or cells, of an oval figure, pouring out their mu- 


cus through ſhort mouths ; of a ſoft, viſcid, and ſome- 
what watery nature; but ropy, or drawing out into 
threads, not without oil, and abounding more with vo- 
atile ſalt and earth than the ſaliva itſelf. Theſe mucous 
receptacles are moſt plentiful in that part of the pharynx 
which is immediately extended under the occipital 
bone, where they are diſpoſed in a ſort of radiated right 
lines; and they are likewiſe numerous about the tonſil 
towards its tube, where commonly the ſecond tonſil on 
each fide lies, adjacent to the large one, and in that 
portion of the pharynx which is called ſalpingopharyn- 
geus. But there are likewiſe other flat and circular 
follicles, ſeated in great numbers about the back part 
of the tongue, as far as its foramen cxcum (448.) O- 
ther follicles and pores of the fame kind are every 
where ſeated in the pulpy fleth of the palate, where nu- 
merous ſmall glands diſcharge ſuch a viſcid mucus. 
Moreover, the whole ſurface of the moveable palate is 
of a glandular nature, like that of the pharynx; only 
the follicles and glandular corpuſcles are here more 
numerous and thickly fet together. Nor, laſtly, are 
lacune wanting, into each of which are joined many 
imple glandules. 

619. Where the pharynx deſcends laterally from the 
little pterygoidal hook betwixt the two arches of the 
fauces, namely, between the gloſſopalatinus and pha- 
Angopalatinus, are ſeated the tonſils, of an oval figure, 

Rr 2 CONVEX 
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convex behind, and thick on the upper part, perforated 
inward with ten or more large ſinuſes, which open 
through the membranous covering of the velum exten. 
ded over them, and by the preſſure of the adjacent 
muſcles diſcharge a great quantity of a moſt thick my. 
- cus from their ſinuſes. In like manner, the adjacent 
parts of the nares, and projecting ring of the tubes, and 
that ſide of the epiglottis which lics next to the Jarynx 
and the back of the arytænoide cartilages, are alſo re. 
pleniſhed with mucous organs. Laſtly, the œſophagus 
itſelf, on all ſides, abounds with ſimple follicles, from 
whence a mucus is poured out ſomewhat more fluid. 
But the larger glandulæ cefophagzez are of the conglo- 
bate kind, and conduce nothing to this mucus. The 
blood- veſſels of the tonſils are ſupplied from thoſe of 
-the tongue, lips, and pharynx itſelf; as thoſe of the 
_ ceſophagus are derived from the branches of the Pha- 
rynx, upper and lower thyreoidals, from the bronchials 
and aorta. The veins of the palate and tonſils being 
numerous, run together into a net-work, ending in the 
ſuperficial branch of the internal jugular. 
619. The afo ophagus, then, is a double tube, of 
which the innermoſt is ſeparated from the outer by a 
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good deal of cellular ſubſtance, that may be inflated, b 
The innermoſt tube of the ceſophagus Is nervous and y 
ſtrong, being continued from the membranes of the 
mouth and nares, on its inner ſide plaited and porous, t 
having an epidermis which is not villous, but pulpy, and n 
exhaling a thin humour; it is diſtinguiſhed by a thin c 
cellular ſubſtance, in which the ſmall veſſels are reticu- e 
lated with minute glands interſperſed, which are conti— p 
nuous, and fimilar to thoſe of the pharynx. The outer th 
tube is muſcular, and in itſelf conſiderably ſtrong, com. ec 
poſed of fibres internally continued from the lower and hy 


back part of the cricoide cartilage, which, by degrees, 
change from annular to fibr es that are externally lon- 
gitudinal, and ſerve to draw up and dilate the o-{opha- 
gus againſt the food, that the mogthful may be re- 


ceived. But the Aber internal circular fibres, which 
are 


— — — ——— 
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are ſtronger than the former, ariſe in like manner from 
me top of the cricoide cartilage; and by their ſucceſ- 
five contraction againſt the fol, drive it down through 
the whole long tube of the ceſophagus, which deſcends 
firſt in a direct courſe, a little to the left ſide of the 
windpipe ; but having reached the cavity of the breaſt, 
it paſſes behind the heart, through the cellular interval 
ih lies behind the bag of each pleura (77.); from 
whence, inclining by degrees a little to the right, it at- 
terwards bends again forwards to its proper opening, 
by which its included food paſſes through the dia- 
phragm (262.) in the interval of time that is betwixt 
exſpiration and inſpiration. Outwardly, the whole 
tube of the ceſophagus is ſurrounded by the cellular 
ſubſtance, by which it is looſely tied to the neighbour- 
ing parts. 

620. The aliments are moved through the ceſopha- 
gus as through an inteſtine. The longitudinal fibres, 
alcending to the cartilages of the larynx, dilate the gul- 
let, oppoſite to the deſcending morſel. But when it is 
received, the longitudinal fibres equally dilate and ele- 
vate the gullet at that place which receives it. Then 
that part of the ceſophagus where the morſel is ſeated, 
being irritated, contracts, and moves the food down- 
wards. The muſcle is itrong, and very irritable. 

621. This upper opening of the ſtomach is con- 


tracted or compreſſed in ſuch a manner, by the lower 


muſcle of the. diaphragm, in every inſpiration, as to 
confine the food within the ſtomach, and direct it in 


| frery reſpiration, by preſſure, naturally towards the 


pylorus, | By this means, the ſtomach is ſo cloſely ſhut, 
that in the moſt healthy man even wind or yapours are 
confined within the ſtomach ; nor do they ever aſcend 
but x4 a morbid affection. 
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Of the AcTION of the STOMACH on the Foor. 


Y the fomach we underſtand a membrz. 
| nous bag, deſtined for the reception of 
the food; placed within the cavity of the abdomen, 
| behind the lower diaphragm and left falſe ribs; 
in general of an oval figure, or like a caſk; of a 
larger diameter tranſverſely, and this more fo as 
the perſon is more adult; but in the fetus it is 
altogether ſhort and round. But if we conſider 
more accurately every ſection of its figure, they will 
appear circular; although there be a blind or obtuſe 
concavity in its left extremity, from whence it grows 
wider towards the œſophagus, at whoſe inſertion its 
light or ſection is the largeſt of all; from thence it di- 
miniſhes by degrees, till, bending in a contrary direction 
to itſelf, it ends in the pylorus. Its bulk depends 


622. 


on the quantity of food, by which the cavity of the 


ſtomach is augmented; and, on the contrary, it is di- 
miniſhed by famine. Its fituation in general is tranſ- 
verſe; yet ſo that the ceſophagus enters its poſterior 
fide, and the pylorus goes out from it forward to the 
right ſide. The middle of the human body, or enſi- 
form cartilage, thus covers or anſwers nearly to the cen- 
ter of the ſtomach ; but alſo to the right fide, and laſt- 
ly to the pylorus; to the latter anſwers the umbilical 

fiſſure. Since its figure is round but incurvated, its 
lower convexity will form a larger pendulous arch 
when empty ; but when full, it ſhows itſelf prominent 
before, and in contact with the peritonæum. On the 
other hand, the leſſer arch, intercepted betwixt the 
two orifices, will in this ſtate of the ſtomach lie per- 

fectly backward towards the ſpine, ſo as to include the 
ſmall lobe of the liver. Thus the inſertion of the ceſo- 


phagus into the full ſtomach will be in an obtuſe angle, 
Mi 
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in a manner parallel with the horizon; but in the emp- 
ty ſtomach it will be almoſt perpendicular: and at the 
ſame time, the right extremity of the ſtomach forming 
the pylorus, which in an empty ſtate lies bent upward, 


pill in the full ſtomach be bent more backward, fo as 


to deſcend in perſons lying on their back. In a living 
man, that ſituation of the ſtomach which we have 
attributed to the full one is neareſt the truth. 

623. In the neighbourhood of the ſtomach lie the 
viſcera: and particularly to its large imperforated extre- 
mity is connected the ſpleen, by a conſiderable portion 
of the omentum; the leſſer arch or curvature of the ſto- 
mach receiving the little lobe of Spigelius, as likewiſe 
the left lobe of the liver, largely interpoſing betwixt the 
ſtomach and the diaphragm; which lobe compreſſes the 
forepart of the ſtomach ; below the margin of which, a 
portion of the ſtomach lies immediately contiguous to 


the diaphragm itſelf ; yet ſo as, by a moderate exten- 


ſion, to lie hid within the bounds of the falſe ribs. Un- 


der and behind the ſtomach, lies the pancreas, extended 


for a conſiderable length in an empty ſpace, upon the 
tranſverſe portion of the colon. Again, from the leſſer 


curvature ariſes the little omentum, to which is conti- 


nued the ſtronger membrane that connects the œſopha- 
gus with the diaphragm: nor is the large omentum 
connected to the whole length of the ſtomach ; but, 
leaving a deficiency to the right ſide near the pylorus, 
it is continued on beyond the left extremity, into a liga- 
ment which connects the ſtomach and ſpleen together. 
The ligaments, in theſe parts, are productions of the 
peritonæum; which, receding from the diaphragm, 
ſpreads itſelf over the ſtomach, ſo as to form its outer- 
moſt coat. The pylorus lies between its mouths, on 
. forepart, more to the right ſide, and a little lower 
own. 

624. The fabric of the ſtomach anſwers in general to 
that of the ceſophagus; of which, indeed, it is an expan- 


on; and, in ſome animals, has in all its parts the fame 
appearance. The outermolt coat is from the peritonz- 


um, 
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um, of conſiderable ſtrength, ſo as to limit the reſt, and 
afford a ſupport to the ſuhjacent muſcular fibres : this is 
expanded into the little and great omentum, and in that 
place the ſtomach is without its outermoſt coat. Then 
follows the cellular coat, more abundant in the origin 
of the little omentum, where it contains little conels 
bate lymphatic glandules, which allo holds true of the 
cellular ſubſtance in the great omentum ; but it is thin. 
ner and much leſs conſiderable betwixt the coats of the 
ſtomach itſelf, whence the outer and muſcular tunic 
cloſely cohere together: in this ſubſtance the larger 
branches of the veſſels are diſtributed. 

625. Next in order appears the muſcular coat, 
neither eaſy to deſcribe or prepare. Here, indeed, wc 
ſee the longitudinal fibres of the ceſophagus, coming to 
the ſtomach, are detached one from another, along all 
the ſides of the ſtomach. Some of them, of more conſi- 
derable ſtrength, run on to the pylorus, along the leſſer 
curvature ; which, by degrees declining from their lon- 
gitudinal courſe, following the length of the ſtomach, 
deſcend into a plain of each fide, and are in part ſtretched 
out through the pylorus into the duodenum itſell, 
where they gradually diſappear. Other fibres deſcend 
to the blind ſack of the ſtomach, ſeated on the left ſide. 
And, finally, through every ſection of the ſtomach, 
from its blind or left extremity, to the the pylorus, arc 
ſpread concentric circular fibres, which, by degrees in- 
creaſing in their thickneſs or number, are continued on 
with the reſt of the circular fibres belonging to the {to- 
mach: this laſt makes the moſt conſiderable order ol 
the muſcular fibres. Laſtly, the ſphincter of the cardia 
and oeſophagus is compoſed internally of fibres, ariſing 
from the left ſide of the œſophagus, and running to the 
right, paſs on each ſide the gula, which they thus cloſely 
embrace, and then degenerate longitudinally till they 
are loſt under the circular or ſecond ſtratum near tic 
pylorus. But the ligaments of the pylorus ſo called, 
are two conſtrictions, betwixt the two incurvations into 


which the pylorus is 1995 formed by the foreſaid lon. 
8 n 
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gitudinal fibres, which run along from the ſtomach to 
the pylorus, and are very cloſely joined to the internal 
coat in their way. | 
626. Immediately under the muſcular fibres, follows 
another cellular ſtrarum, larger than the outermoſt, 
ſofter, more eaſily inflatable, and conſiſting of larger 
cells or veſicles than what we uſually obſerve in the in- 
teſtines. Within this cellular ſubſtance are ſpread the 
refſels which, coming from the larger trunks, perforate 
the muſcular coat, and are divided into an angular net- 
work. Under this lies the nervous coat, which is thick, 
white, and firm, and properly makes up the true nature 
or ſubſtance of the ſtomach itſelf, after the manner of 
other nervous parts: and this is again lined internally 
with a third cellular ſtratum, evidently enough to be 
perceived, whole vaſcular net-work is much more mi- 
nute than that of the former, from whence it is derived. 
Immediately within this lies the villous coat, that lines 
the cavity of the ſtomach itſelf, continuous with the ex- 
ternal cuticle, like which it is renewable; but of a 
loft mucous texture, and extended into a very ſhort 
pile, and folded into large plates, which form a ſtar un- 
der the œſophagus; but in the middle of the ſtomach, 
theſe folds are almoſt parallel with the ſtomach itſelf. 
But, at the extremity of the pylorus, there is a more 
conſiderable fold, commonly called valvula pylori, 
vhich is formed by a production both of the tranſverſe 
muſcular fibres, and of the thicker nervous coat, ex- 
tended together in the ſhape of an unequal looſe ring, 
+ wan towards the duodenum ; this forms a ſlippery 
elhy protuberance, which ſurrounds the duodenum for 
conſiderable length. The large wrinkles of the vil- 
bus membrane are afterwards ſubdivided more minute- 
into others of a quadrangular or net. like figure; but 
ry ſhallow, and eaſily diſappearing, being much more 
wſcure than thoſe in the biliary ducts. Within this 
Mllous coat of the ſtomach throughout, but more eſpe- 
Wally towards the pylorus, I have truly obſerved ſome 
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pores, not always to be perceived, which terminate in 


_ ſimple follicles, ſeated in the next cellular ſtratum. 
627. The veſſels of the ſtomach are both numerous 


and derived from many trunks or various quarters, that 
the courſe of the blood through them might not be in- 
tercepted by any kind of preſſure, as it might eafily have 
been if the veſſels of the ſtomach had come from a 
ſingle trunk. "The common mother of all theſe gaſtric 
arteries is the cœliac; from the threefold diviſion of 
which, or above the ſaid diviſion, ariſes the upper co- 


, ronary, which is the firſt and largeſt artery that paſſes 


in a ſingle branch round the edge of the cefophagus in- 
to the ſtomach ; to which, firſt, and afterwards to the 
diaphragm and to the liver, it ſends off ſome ramifica- 
tions; and then running on the leſſer arch or curve of 
the ſtomach, it inoſculates by more than one branch 


with the leſſer coronary of the right ſide, arifing from 


the right branch of the cœliac at the vena portarum, 


and is diſtributed along the leſſer curve of the flomach. 


But the ſame right branch of the cohac, ariſing behind 
the duodenum, along which it deſcends, gives off a very 


conſiderable artery that runs contrary to the great arch 
or curve of the ſtomach, the right gaſtro-epiploica, which 
being ſuſpended in the omentum, it ſpreads itſelf both 


upon each fide of the ſtomach, and upon the greater 
part of the omentum itſelf, being at laſt inſerted into the 
left gaſtro-epiploica. Namely, the left trunk of the co. 
liac, paſſing along in the direction of the pancreas and 
{inuoſity of the ſpleen, there ſends off many branches to 
the ſtomach : of which the firſt are commonly namelels; 
and among the following, one branch, more confider- 
able than the reſt, is called the left gaſtro-epiploica, 
which ſends off a conſiderable twig to the omentum, 
with ſome others that are ſmaller ; from whence, de. 
ſcending round the ſtomach towards the right fide, it 
inoſculates with the right artery, which is its comps: 
nion. Other ſmaller ones, coming from thoſe of the 
ſpleen, are ſpread upon the greater curve of the ſto- 
mach, even as far as the diaphragm, under the . 
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mination of the va/a brevia. Frequently, alſo, one or. 
two arteries come from the ſplenic one, to the poſterior 
plate of the ſtomach under the eſophagus, in another 
line from the gaſtro-epiploics. The other ſmaller arte- 
ries are the upper ones of the pylorus from the hepa- 
tics, and the lower ones from the gaſtro-epiploics : but 
thoſe of the lower part of the œſophagus, are from the 
hrenic arteries. | | 

628. Thoſe arteries are diſtributed in ſuch a manner, 
that firſt they ſend off ſhort twigs to the external and 
tothe muſcular membranes of the ſtomach; their trunks 
are ſet in order in the firſt cellular ſtratum ; from whence, 
diminiſhing a little in ſize, they penetrate through the 
muſcular coat; and between that and the nervous mem- 
brane, they compole a larger and true net-work ; in 
which all the ſmall arteries, coming from a great variety 
of trunks, join one with another, by an infinity of ino- 
ſculations. From this plexus, again, other ſhort, but 
numerous and very ſmall ramifications, paſs through 
the nervous coat to the third or inner cellular ſtratum, 
and are loſt in the villous lining of the ſtomach. | 
629. The veins have their branches diſtributed in 
company with the correſponding arteries. The greater 
coronary from the left ſide of the ſtomach, generally 
goes to the trunk of the porta, together with the brevia 
and left gaſtro-epiploic ; while the right vein of the laſt 
denomination joins with the middle vena colica, and, 
together with a branch from the meſentery, pours its 
contents into the vena portarum. Finally, the right 
coronary vein belongs to the trunk of the vena porta- 
rum itſelf. All theſe veins are without valves; and, 
ke the arteries, there are upper coronary veins, with 
others of the ceſophagus from the thorax, all commu- 
nating together by inoſculations, in ſuch a manner, 
that there is a free paſſage for the blood thence into the 
ena azygos, with which they inoſculate. 

630, The nerves of the ſtomach are both large and 
numerous, produced from the eighth pair, forming two 
complications about the œſophagus, of which the aute- 
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_ rior and leſs plexus deſcends through the upper or outer 


rior plexus, which is larger, is diſtributed through the 
their number, the ſtomach is extremely ſenſible, inſo- 


we know from infallible experience in diſeaſes : even 
the ſkin itſelf, when naked by a bliſter, is leſs ſenſible 


_ obſerved lymphatic glands over the whole ſtomach, al 
Other lacteal veſſels, I have neither ſeen, nor am ready Wl tr 


from the pores before deſcribed (626.) ; which mucus 
is not unirequently tinged, by ſome of the bile return: 


fide of the ſtomach to its greater curve; and the poſte. 


lefler arch of the ſtomach ; from whence it paſſes, to- 
gether with the arteries, to the liver, pancreas, and dia- 
phragm itſelf, Theſe nerves may be every where tra- 
ced into the ſecond cellular ſtratum. The remainder, 
but eſpecially the papillæ, are more obſcure. From 


much, that things which make no impreſſion upon the 
tongue, will nauſeate and pervert this organ, which is 
eapable of much ſeverer pain than the inteſtines; as 


than the ſtomach. By making a ligature upon the 
nerves of the eighth pair, both the action of the ſto- 
mach and the digeſtion of the food ceaſe. _ 

631. Lymphatic veſſels I have obſeryed, ſometimes n 
very conſiderable, about the lefler curve of the ſtomach, p 
ariſing from the glandules of that part, and inſerted by N 
a very large trunk into the thoracic duct. Others, no u 
doubt, ariſe from ſmall glandules of the ſame kind in WM a 
the greater curve; and ſome famous anatomiſts have WM a 


to admit; ſuch as thoſe lately deſcribed, which are ſaid WM it 
to paſs from the ſtomach through the omentum to the be 


liver, filled with a true chyle. an 


632. All parts of the human ſtomach are perforated 

by inorganic pores, through which water injected bot thi 
exhales through the ſtomach when ſhut, and, on the WW gn 
contrary, penetrates the cavity of the ſtomach when put Wh pai 


under water. But we cannot for this reaſon conclude, the 


that in a living perſon this e lies open for moi- WM kin 


ſture. | 
633. Within the human ſtomach, we firſt meet with 


a great quantity of mucus, ſpread upon its villous lining, 
Mite 
ing 


r. XX. DIGESTIONWV. 335 


ing into the ſtomach, Beſides this, in an empty ſto- 
mach after faſting, upon bending the body, a great 
quantity of a /impid humour will ariſe into the mouth, 
altogether of the ſame nature with the ſaliva, but more 
mucous ; which liquor is very rarely to be found 
pure or unmixed in the ſtomach. It is very far from 
poſſeſſing any acid acrimony, when it can be had 
pure from the food. Left to itſelf, it changes, both 
in man and brutes, rather to a lixivial or alkaline na- 
ture, when it is ſeparated from the acid illuvies of the 
aiments, more eſpecially in an hungry animal. This 
Iquor diſtils from the arteries of the ſtomach,-through 
ts villous coat, after the manner we ſee by anatomical 
injections ; by which water, fiſh-glue, and oil, may be 
eaſily urged into the veſſels of the ſtomach, ſo as to 
ſweat through its numberleſs pores, = 

634. The ſtomach then, contained within the abdo- 
men, which is perfectly full, will from thence, as in a 
preſs, receive a force or compreſſure upon its ſides, 
which he betwixt the diaphragm; the concavity of 
whoſe right wing is filled by the liver, under which, 
and within the left wing, lies the ſtomach, extended 
almoſt tranſverſely behind the reſiſting muſcles of the 
abdomen, v:z. the recti and obliqui, but chiefly the 
tranſverſe. The more the ſtomach is filled, the more 
it is urged by this preſſure of the abdominal muſcles ; 
becauſe, at the ſame time, it riſes upward in a right 
angle to the contact of the peritonzum. _ 

635. Now we muſt ſpeak of what is received into 
the ſtomach, and why it is received. The Creator has 
given to man the two faithful guards of pleaſure and 
pain (564.) for his preſervation ; the one to avert evil, 
the. other to invite him to uſeful actions. But the ta- 
king of aliment is an action very neceſſary and uſeful 
to our ſupport. - For ſince every day there is a great 
quantity waſted from the body, by a diflolution of its 
true ſubſtance thrown off by perſpiration, a repairing 
of this loſs is every way neceſlary, as the body is ma- 
meſtly waſted by taſting. But this neceſſity of taking 
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food recurs the more quickly from the nature of the 


blood itſelf, which is ſtrongly inclined to a ſharp, ſa- 


line, lixivial quality, and to a putrid acrimonious ſtate; 

to which laſt it is continually folicited, and approaches, 
from the putreſcent diſpoſition of all the more ſtagnant 
humours of the animal, promoted by the inceſſant and 
natural motion of the heart and arteries, and by the 
heat which very much promotes the putrefaction of all 
the animal humours. Moreover, the coagulable diſ. 
pofition of the blood, continually loſing a great part 
of its diluting water by inſenſible perſpiration, calls 
ſtrenuoufly for a recruit of the watery element, in the 
way of drink, by which its coheſive globules. are ſepa- 

rated from bach other, and hindered from running to- 

gether into a conſiſtent maſs. 

636. Theſe truths are proved not only from their cauſes, 
but likewiſe by the appearances which they exhibit in 
men and other animals killed by hunger. For, in ſuch, 
we commonly obſerve a ſharp ſtinking breath, a looſe- 
nefs of the teeth from the diſſolving acrimony of the 
juices, violent pains in the ſtomach, ſharp fevers, and 
even a true madnefs. All theſe diforders ariſe ſooner 
and ſtronger, as the perſon is more robuſt and more 
violently exerciſed with motion of body; but they en- 
ſue very ſlowly in phlegmatic people, who are unactive, 
perſpire little, and put the blood into no great motion. 
Laſtly, thoſe who have been without food, have alſo 
lived without bodily exerciſe, and for the molt pon la- 
boured under a diſeaſe of the nerves. 

637. The freſh chyle, compoſed, for the moſt part, 
out of the aceſcent claſs of vegetables, and of a con- 
ſiſtence always thinner than that of the blood itſelf, be- 
ing received into its torrent of circulation, temperates 
the putreſcent acrimony, dilutes the coagulation threat- 
enced, and reduces the whole maſs tothat moderate degree 
of faline nature which is natural to man: and finally, 
the chyle, but more eſpecially that derived from the 
fleſh of animals, and likewiſe what is formed of fari- 


naceous vegetables, being * with 1 _ 
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lymph, ſerves to repair the conſumption or waſte 
which is made from the body itſelf, to the vacuities 
of whoſe broken ſolids it is applied by the cauſes men- 
toned (959.) The drink dilutes the coheſive or gru- 
mous inclination of the blood, hinders its putrefaction, 
and carries off by the emunctories ſuch particles as are 
already putrid : and hence it is, that a perſon may live 
for a long time without ſolid food, if he is ſupplied 
with drink; but without drink, life ſubſiſts but a few 
days. 20 | | | 
6:8. We are ſolicited to take food, as well from the 
ſenſe of pain we call hunger, as from that of pleaſure, 
which is received by the taſte (455.) The firſt of theſe 
proceeds doubtleſs from the ſenſible tolds or wrinkles of 
theſtomach rubbing againſt each other by the periſtaltic 
motion, of which there is an acute ſenſation, joined with 
a preſſure from the diaphragm and abdominal muſcles, 
by which the naked villi of the nerves on one ſide grate 
againſt thoſe of the other, after a manner intolerable. 
Thus we are effectually admoniſhed of the dangers en- 
ſuing from too long abſtinence or faſting, and excited 
to procure food or nouriſhment by labour and induſtry, 
To this ſenſe perhaps the gaſtric liquor or juice of the 
ſtomach, collected and ſharpened after feeding, does in 
ſome meaſure conduce, unleſs it becomes putreſcent. 
639. Thirſt is ſeated in the tongue, fauces, ceſo- 
phagus, and ſtomach. For whenever theſe very ſen- 
ible parts, which are conſtantly and naturally moiſten- 
ed by mucous and falival juices, grow dry from a de- 
iciency of thoſe or the like humours, or are irritated 
by a redundancy of muriatic or alkaleſcent ſalts here 
lodged, there ariſes a ſenſe much more intolerable than 
the former, as thirſt is more dangerous ; whoſe uneaſy 
knſe continues until the proportion of diluting water 
in the blood, being recruited, reſtores the neceſſa 
moiſture and free ſecretion required in the parts before 
mentioned. From hence we learn, why thirſt attends 
abour, which exhales a greater proportion of the wa- 


| Ky perſpiration ; and why it is a ſymptom of fevers, 
1 | where 


/ 
g 
8 E p ner Eon — 
— - — — — 


— — 


. j * 

} © 

, 1 
* 

1 
1 
SH 1 

1 1 

115 

2 . 

11 

1 
* 

* 

. 18 

12 

* 

bs : 

1 j l 
: : 
* 

1 
"it 
7 1 x 

18 i 

| - 

Wh hf 

N 
N | 
1 
; 1 
351% 
1 
1 [ 
1 

ii 
43 t 
Lo 1 
11 
5 
M7 
3 $37 
1 F n 
4 
A k 
1 
4 

* 

* 

* 
1 

: * 

A? 

4 4 
14 
1 
'M \ 
1 
Nai 

1 
1 43 

- of 

17 
th » 3 
fi 1 
1 4 
"445 IH 
+ : 
it / 
N 1 
= 1 
0 ; 

ws ; | 

1 $1 

LT 
; : - 
ns 
. — 
iii 
i 1. 

*? 

[2 l 
2 4. 
i * 
1 
1 , 

: 4 
S 7 2 4 

1 | 

2 „ * 

4” 
4 
oS ö j 
p ny - 

1 
Ci i 
141 
| $4 
* bf * 

T7 
1 
1 4 

t 14 
Cf j 

11 

5 
: | 

BUY 
1 
1 

\ BJ 

BY 

118 

7 vr 

1 

* 
193 

11 
L 77 

© 7 71 
1 

1 

1H 

1 

A . 

ji i 

* 5 þ 

1 8 

IR) 
57 

1 

j 9 

1 

1 

9 

+ i 

; Fi 
1 

Wi Z 
\ 
1 | 
N 4 
4, FT 6 

1 

| 67 

* 

'BY 

1 


338 DIGESTION. Char. XX. 
where there is an obſtruction of the exhaling veſſclz 
belonging to the tongue and fauces; why fimple wa. 
ter is leſs efficacious in abating thirſt, which yields ne- 
vertheleſs eaſily to ſome acid liquors, that not only moi. 
ſten and render fluid, but alſo, by their mild irritation 
of the tongue and mouth, provoke forward the humour, 
and at the ſame time correct their putrid tendency. 
640. From theſe cauſes, mortals, being under a ne- 
ceſſity of ſeeking food for the ſupport of life, have in all 
ages determined their choice to the ſucculent parts of 
vegetables and animals, in ſuch a manner, that water 
and falt ſeem to be added only as third aſſiſtants. And 
firſt, it is probable, that the primitive choice of our 
foods was made by experiments, according as th: 
variety of ſmells and flavours in vegetables and their 
_ ſeveral parts invited, and as the ſtrength or recruit of 
our faculties thence following confirmed their utility. 
But by degrees, animals increaſing fo much as to be in- 
commodious to the huſbandmen, and vegetables alone 
not being ſufficient for ſupporting them under their la- 
bours, the fleſh of animals was afterwards added. At 
preſent, both the number and variety of ſubſtances are 
almoſt infinite, which we take either as food or fealon- 
ing for our nouriſhment. © 
641. Although there are many inſtances of particu- 
lar perſons, and even of whole nations, who have ſup- 
ported life only with one kind of food, either vegetable 
or animal, or even from a ſmall claſs of either of them; 
and laſtly, though ſome have lived altogether upon 
milk or its whey; yet it ſeems to be neceſſary, both 
from the nature and fabric of the human body itſelf, as 
well as from certain experiment, that we ought to ſup- 
port life by the two kinds of food, ſo intermixed, that 
neither of them may exceed theis reaſonable bounds; 
and this mediocrity we are taught from the loathing it- 
ſelf, which follows to any one kind of food that has 
been continued for too long a time together. 
642. The fleſh of animals appears a neceſſary part 


of our nouriſhment, even from the fabric of the hu- 
. | 5 man 
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man ſtomach itſelf, reſembling that of carnivorous ani- 


mals ; and from the two rows of tecth, with the canine: 


teeth in each jaw; alſo from the ſmallneſs and ſhort- 
nels of the inteſtinum cæcum, and from the neceſſary 
vigour which we require. For. the fleſh of animals alone 
contain the gelatinous lymph ready prepared for the 
recruit both of our fluids and ſolids, which, being ex- 
tracted from the broken veſſels and fibres, eafily paſſes 
in great abundance into the blood. An abſtinence from 
animal food generally cauſes great weakneſs both to the 
body and ſtomach, being perpetually attended with a 
troubleſome diarrhoea. But in the amplitude and length 
of the inteſtina crafla, man agrees with herbivorous 
animals. Ed N 

643. Eſculent vegetables are generally of the ace- 
ſcent kind; only ſome few of them are either alkale- 
ſcent, or elſe repleniſhed with a ſpicyneſs. But few of 
them have that animal glue which is ſpontaneouſly 
changeable into blood; for it is only the ſmall portion 
of jelly which is drawn from their farinaceous parts, 
that, after many repeated circulations, is converted 
into the nature of our indigenous juices. Yet theſe 
are neceflary to avoid over repletion with blood, and of 
too putreſcent a kind from the uſe of animal food alone, 
which, from the moſt creditable accounts of the an- 
thropophagi, prevails to ſo great a degree, as to breed 


the hot alkaleſcent ſcurvy, a fierce or ſavage temper, - 


a ſtinking and leproſy of the body, with a lixivial cor- 
ruption of all the juices ; which are only to be cured 
by change of diet, in which a vegetable acidity abounds. 
Hence it is, that we are furniſhed but with few canine 


teeth ; and that our apperite in health, but more eſpecially 


ndiſeaſe, is ſtronger for acidulous vegetables, in propor- 
tion to our warmer temperature of body, and greater 
beat of the country or the ſeaſon of the year. Hence 


de fee, that, in the hotteſt climates, people live either 


together upon vegetables, or uſe fleſh meats but very 

arely, and not without danger of acute diſeaſes; while, in 

the colder countries, fleſh is eaten freely with leſs dan ger? 
1 #® | "man 
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and hence bread, or a farinaceous aliment ſimilar to 
it, is made a ſtanding part of our food throughout the 


place may be very well ſupplied by wine, prepared 


ftrengthen the action of the ſtomach, which is perpe- 


which their crudity is removed, their ſolid fibres folt 
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. | 
4. The beſt drint is afforded by pure water, not 


, eee with ſalts nor with air, which may excite 


fermentations. Of this kind we juſtly prefer that from 
a mountainous ſpring, which runs through a ſandy bed, 
being very cold, clear, light, and infipid. Whenever 
we are unprovided with ſuch pure water, as is fre- 
quently the caſe in the lower flat countries, or when 
any increaſe of the ſtrength and muſcular conſtriction 
of the ſtomach 1s. required from a fpicy ſtimulus, its 


chiefly from grapes; but, in defect of thoſe, from apples 
and pears; which, after a due fermentation, becomes 
clear, and 1s repleniſhed with an acid ſalt, and oily or 
inflammable ſpirit, well diluted in water, Liquors of 
the ſame kind, repleniſhed with a vinous or inflam- ; 
mable ſpirit, but more flatulent, heavy, and leſs pala. s 
table, are prepared from corns roaſted, afterwards ex. 
tracted with boiling water, and prepared by fermenta- WF q 
tion, as a ſubſtitute for wine in thoſe countries where 0 
the grape does not ripen. 12 * 

645. But mankind have invented various pickles WW .1 
and ſauces, ſuch as falt, vinegar, and acids of various 
kinds, to correct the putreſcent diſpoſition of fleſh- 
meats; with pepper, muſtard, and other hot ſpices, to 


tually weakened by the uſe of vegetables : and to thelc 
add, ſugar, ſalt, and the eaſtern fpices, which are gene- 
rally added either for the ſake of flavouring or preſet- 
ving our food. But all theſe yield no nouriſhment, be- 
ing deſtitute of all gelatinous lymph, or any farinace. 
ous quality. The fpirits of wine and corn may be of 
ſome uſe as medicines, but are unfit for drinking. 
646. The aliments are variouſly prepared, according 
to the difference of country, climate, or ſeaſon, l 


ened or opened, their too much incorporated air exp 
| | C0, 
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led, or their diſagreeable acrimony reduced or changed 
to a flavour that is agreeable. But, even after this, ma- 
ny vegetable foods, and more eſpecially fleſh-meats, 
require to be divided, in ſome degree, by a previous 
triture in the mouth, which is particularly neceſſary 
in man, whoſe ſtomach is but little fleſhy, and likewiſe 
that the food may not ſtay fo long upon the ſtomach as 
to become putrid. 

647. The meaſure of our food is determined by hun- 
ger, which is different according to the difference of bo- 
dies. Animal and farinaceous food nouriſhes moſt: other 
aliments ought to ſupply by their quantity, what they 
want in their powers of nouriſhment. In general, we 
are nouriſhed beſt by a ſomewhat ſpare diet, unleſs ſub- 
jected to much labour. £7 

648. Into this ſtomach, therefore, the aliments are 
let down, often almoſt crude, and but little chewed, of 
various kinds; ſome of them being alkaleſcent, as fleſh- 
meats; ranceſcent, as oily or fat ſubſtances; or aceſ- 
cent, as bread, milk, aud moſt of the vegetable kind. 
Theſe, we obſerve, are digeſted in an heat equal to that 
of an hatching egg, adminiſtred to the ſtomach by the 
contiguous ſpleen, liver, and heart; and this in a cavity 
altogether cloſe or confined above (621.), as it alſo is 
below, by the aſcent of the incurvated pylorus, and in 
a great meaſure by a ſhutting valve, and likewiſe con- 
ſtringed by a muſcular force of the fibres ; from whence 
ve obſerve, that even milk itſelf is often retained in the 
ſtomach of ſtrong animals ſeveral hours after a meal, 
without paſſing into the inteſtines. Obſerve, again, 
that theſe aliments are continually cohobated or moi- 
tened with watery juices, and at the fame time are 
repleniſhed with a good deal of air incorporated with 
them, either naturally or in the maſtication. This air, 
therefore, expanding by the force of heat, putrefaction, 
or fermentation, breaks open the cells by which it was 
eluded, divides the viſcid liquors, and foftens or opens 
the ſolid fibres, ſo as to make a way for diſcharging 
lheir juices, But the ſame ſubſtance of the air, turning 
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and hence bread, or a farinaceous aliment ſimilar to 


it, is made a ſtanding part of our food throughout the 
world. 


644. The beſt drink is afforded by pure water, not 


incorporated with ſalts nor with air, which may excite 
fermentations. Of this kind we juſtly prefer that from 
a mountainous ſpring, which runs through a ſandy bed, 
being very cold, clear, light, and inſipid. Whenever 
we are unprovided with ſuch pure water, as is fre- 
quently the caſe in the lower flat countries, or when 
any increaſe of the ſtrength and muſcular conſtriction 
of the ſtomach is required from a fpicy ſtimulus, its 
place may be very well ſupplied by wine, prepared 
chiefly from grapes; but, in defect of thoſe, from apples 
and pears; which, after a due fermentation, becomes 
clear, and is repleniſhed with an acid ſalt, and oily or 
inflammable ſpirit, well diluted in water, Liquors of 
the ſame kind, repleniſhed with a vinous or inflam- 
mable ſpirit, but more flatulent, heavy, and leſs pala- 
table, are prepared from corns roaſted, afterwards ex- 
tracted with boiling water, and prepared by fermenta- 
tion, as a ſubſtitute for wine in thoſe countries where 
the grape does not ripen. | 

645. But mankind have invented various pickles 
and ſauces, ſuch as falt, vinegar, and acids of various 
kinds, to correct the putreſcent diſpoſition of fleſh- 
meats; with pepper, muſtard, and other hot ſpices, to 
ſtrengthen the action of the ſtomach, which is perpe- 
tually weakened by the uſe of vegetables: and to thelc 
add, ſugar, falt, and the eaſtern fpices, which are gene- 
rally added either for the ſake of flavouring or preſer- 
ving our food. But all thefe yield no nouriſhment, be- 
ing deſtitute of all gelatinous lymph, or any farinace- 
ous quality. The fpirits of wine and corn may be ot 

ſome uſe as medicines, but are unfit for drinking. 
646. The aliments are variouſly prepared, according 
to the difference of country, climate, or ſeaſon, by 
which their crudity is removed, their ſolid fibres ſoft- 
ened or opened, their too much incorporated air me 
| led, 
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led, or their diſagreeable acrimony reduced or changed 


to a flavour that is agreeable. But, even after this, ma- 
ny vegetable foods, and more eſpecially fleſh-meats, 
require to be divided, in ſome degree, by a previous 
triture in the mouth, which is particularly neceſſary 
in man, whoſe ſtomach is but little fleſhy, and likewiſe 
that the food may not ſtay ſo long upon the ſtomach as 


to become putrid. 


647. The meaſure of our food is determined by hun- 
ger, which is different according to the difference of bo- 


dies. Animal and farinaceous food nouriſhes moſt: other 


aliments ought to ſupply by their quantity, what they 
want in their powers of nouriſhment. In general, we 


are nouriſhed beſt by a ſomewhat ſpare diet, unleſs ſub 


jected to much labour. | 


649. Into this ſtomach, therefore, the aliments are 


let down, often almoſt crude, and but little chewed, of 
various kinds; ſome of them being alkaleſcent, as fleſh- 
meats ; ranceſcent, as oily or fat ſubſtances; or aceſ- 
cent, as bread, milk, Fay moſt of the vegetable kind. 
Theſe, we obſerve, are digeſted in an heat equal to that 
of an hatching egg, adminiſtred to the ſtomach by the 
contiguous ſpleen, liver, and heart; and this in a cavity 
altogether cloſe or confined above (621.), as it alſo is 


below, by the aſcent of the incurvated pylorus, and in 


a great meaſure by a ſhutting valve, and likewiſe con- 
ſtringed by a muſcular force of the fibres; from whence 
we obſerve, that even milk itſelf is often retained in the 
ſtomach of ſtrong animals ſeveral hours after a meal, 
without paſſing into the inteſtines. Obſerve, again, 
that theſe aliments are "continually cohobated or moi- 
ſtened with watery juices, and at the fame time are 
repleniſhed with a good deal of air incorporated with 
them, either naturally or in the maſtication. This air, 
therefore, expanding by the force of heat, putrefaction, 
or fermentation, breaks open the cells by which it was 
neluded, divides the viſcid liquors, and foftens or opens 
the ſolid fibres, ſo as to make a way for diſcharging 
their juices, But the ſame ſubſtance of the air, turning 
. T to 
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to a ſolid, makes the principal glue or cement by which 


the animal ſolids and other bodies receive their firm- 


neſs; and this, being extricated by heat, leaves the o- 
ther elementary parts friable, or without a vinculum, 
as we ſee from the change which happens in Papin's di- 
geſter, in the ſtomachs of many animals, and even in 


that of ourſelves. This air, ſet at liberty by the dige- 


ſtion, often diſtends the ſtomach more than the food 
itſelf, under the denomination of flatus. While this 
air is extricated, the aliments by long ſtay begin to cor- 
rupt or change into a nauſeous liquid, often aceſcent; 
or otherwiſe putreſcent, which however happens leſs in 
mankind from our uſe of bread and ſalt; or ranceſcent, as 


appears from the flatus and matters eructated, often of 


a moſt fetid, cauſtic, and inflammable nature, from ſub- 
ſtances of the like diſpoſition. This putreſcency, or 
imperfect putrefaction, is almoſt the only cauſe of di- 
geſtion in fiſh, ſerpents, and carnivorous birds. Hence, 
in mankind, metals themſelves, by long ſtay in the ſto- 
mach, grow ſoft, and are eroded, At this time hunger is 
abſent, the nervous plates of the ſtomach being remo- 
ved and defended from their contacts with each other 
by the interpoſed aliment, at the ſame time that the 
juice of the ſtomach itſelf is leſs ſharp, and freer from 
a mixture with the old remains of the laſt food, which 
often excite a nauſeating uneaſineſs in the nerves of the 
ſtomach, _ VV 85 
649. But, that the aliment might not degenerate into 
a complete acidity, there is a check from the putreſcent 
degree of the heat, the power of the juices diſtilling 
from the ſtomach, and that of the ſaliva itſelf ſwallowed 
to the amount of half an ounce in an hour, and rather 
inclined to an alkaleſcency : alſo theſe juices, being 
ground together with the aliment, macerate, ſoften, and 
diſſolve the fibres themſelves and their cellular bands, 
leaving them a ſoft pulp like what we ſee by letting 
them ſtand for a long time in warm water, extract their 
juice, and mingle it with themſelves. There is, there- 
fore, no particular kind of ferment in the * 
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from which the deſign of nature, the diſpoſition of the 


ſtomach, and its uſe, are all very remote. And yet the 


juice of the ſtomach alone, by its longer ſtay in fiſhes, 


diſſolves the bones which they had devoured. 

650. For the fleſhy fibres in the ſtomach being now 
irritated by the flatus, weight, and acrimony of the 
food, begin to contract themſelves more powerfully 
than when the ſtomach is empty, and with a greater 


force in proportion as it is more full, the round ſwel- 
ling of which ſtretches theſe fibres. And, firſt, the 


muſcular ſtratum, which paſſes along the leſſer curva- 
ture, connects the pylorus with the ceſophagus; and, 
being inſerted only into the left face of the former, 
draws it to the right. The principal ſtratum of the 
circular fibres contracts the capacity of the ſtomach, 
according to its length; grinds or intermixes its con- 
tents, together with the liquors (633.); and determines 
them both, like the preſſure of two hands placed oppo- 
ſite, to low towards the pylorus : but this flux through 
the pylorus 1s not made continually, for reaſons before 
aſſigned (626.), as well as becauſe this motion begins 
from ſome part that is more irritated ; and from thence 
the aliment is driven here upward, as in other parts 
downward. Theſe alternate contractions at laſt termi- 


nate in a full evacuation. In this action of the ſig: 


mach, there is nothing which reſembles the triture ma 


by the ſtrong gizzards of granivorous fowls, which ſome 


anatomiſts have aſcribed to the human ſtomach ; which 
yet has a conſiderable degree of ſtrength, ſince the 
contraction of its fibres is often more than a third part 
of their length ; for we frequently ſee the ſtomach re- 
duced to leſs than a third of its diameter: frequently 
allo the ſtomach is obſerved to be diminiſhed to much 
leſs than a third part, even to the breadth of an inch; 
which, laſtly, makes it fit for moving forward ſharp 
pointed ſubſtances, Yet it neither bruiſes berries, nor 
the ſofteſt worms. 1 | 


651. But that motion which it receives from the 


diaphragm and muſcles of the abdomen, is ſtronger 
wh | | than 
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than the periſtaltic force of the ſtomach; for, by this, 


the ſtomach is more perfectly emptied by a cloſe ap- 


proximation of its anterior and poſterior fides. For it 
1s principally by this force, that the drinks are urged on 
continually, but the foods only when they are diſſolved, 
Jeſt thoſe parts which are too groſs ſhould be expelled 


through the pylorus into the duodenum, when the ſto. | 


much is more that way inclined by repletion ; for the 
ſolid aliments do not ſeem to leave the ſtomach, before 
they have changed their fibrous or other texture for 


that of a mucous, as it were cineritious, yellowiſh, ſome- 


what fetid, mucilaginous, and liquid pulp. That which 
is firſt prepared and turned fluid, goes before the reſt 
out of the ſtomach; firſt water; then milk, pot-herbs, 
bread; and laſt of all, fleſh-meats, the harder, tougher, 
and longer ſkins or fibres of which paſs unchanged : but 
ſuch things as are hard, or too large to paſs the pylorus, 
are retained in the ſtomach for a long time. 

652. But a conſiderable portion of the drink is ab- 


ſorbed by the pendulous inhaling veins of the ſtomach 


_ Itſelf, gaping like the exhaling arteries of the ſame part 
(633-); fo their contents take a ſhorter way into the 
blood, as plainly appears from repeated experiments of 
injeQing the veins. Does any thing paſs into the Tm 
| phatic veſſels (631.)? 

653. 1 he ſtomach, being irritated by too great a 
quantity or acrimony of the food, or elſe by ficknels, a 
repulſion of the bile, or other cauſe, does, by an anti- 
periſtaltic or reverted motion of its fibres, drive its con- 
tents upward, through the open and relaxed cefopha- 
gus, in the act of vomiting. But then this effect is 
partly from the preſſure of the abdominal muſcles, de- 
preſſing the falſe ribs, and urging the contents of the 
abdomen againſt the diaphragm; which, at the ſame 
time, contracting itſelf to a plain downwards, forces the 
ſtomach, as betwixt the ſides of a preſs, to throw up Its 

contents. 
654. But the aliments, driven in their natural courſe 


| to the duodenum, meet there with the influent bile and 
pan - 
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pancreatic juice, which often flow back into the ſto- 


mach. But the former of theſe being the principal ba- 


ſis of cbylification, will require from us a previous hiſ- 


tory of the viſcera, which convey their blood through 
the vena porta. | 


CHAP. XXL 
Of the OMENTUM. 


65 „ the peritonæum, we underſtand a ſtrong ſim- 

5 ple membrane, by which all the viſcera of the 
abdomen are ſurrounded, and in a meaſure ſuſtained. 
Internally this membrane is exceedingly ſmooth, and 


moiſtened with exhaling vapours : but outwardly it ad- 


heres to all the parts by the looſe cellular ſubſtance; 
which, towards the kidneys, contains a good deal of fat; 
but 1s extremely thin and ſhort before, betwixt the 
peritonæum and tendons of the tranſverſe muſcles of 
the abdomen. It begins from the lower ſide of the 
diaphragm, which it lines; and in certain intervals, join- 


Ing with the correſponding pleura above, it completes 
what would be otherwiſe deficiencies in the diaphragm, 


as betwixt the ultimate fleſhy fibres next the ribs and 
at the loins; to which add, its continuations upward, 
through the foramina of the diaphragm. From thence 
this membrane deſcends, in its fore-part, behind the 
abdominal muſcles; in its back-part, before the kid- 
neys; and, going into the pelvis, from the bones of the 
pubes, it paſſes over the bladder obliquely backward; 
and then reaſcends back again over the ureters by two 
lunar folds or plates, rejoining upon the inteſtinum rec- 
tum with that part of itſelf which inveſted the loins, 
and in the ſame place goes before the rectum. 

656. The cellular texture which covers the perito- 
zum on the outſide, is continued into ſheaths in very 
many places; of which one receiyes the teſticle on each 
ade ; another the iliac veſſels; others the inteſtinum 
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rectum, the larger veſſels of the pelvis, the obturatoria, 
penis, bladder, and aorta, and accompany the gullet, 


aſcending into the breaſt, and along the vertebræ; by 
means of which, there is a communication berween the 


whole body and the peritonæum, very remarkable in 
dropſical people. 


657. But through this general extent, it ſends out 
various productions for covering the viſcera. The 
ſhorter productions of this membrane are called Jiga- 


ments ; and are all of them formed by a continuous re- 


duplication of the peritonæum, coming from its inner 
furface, together with a cellular ſubſtance, interpoſed 
and extending to ſome one or other of its viſcera, where 
its plates ſeparate again from each other to embrace the 
organ, which they are to ſurround and furniſh with a 


coat; but the cellular ſubſtance always intervenes be- 


twixt this membranous coat of the peritonæum, and 
joins with it the true fleſhy ſubſtance of the viſcus. Of 
productions of this kind, there are three ſhort ones be- 
longing to the liver, one or two to the ſpleen, and o- 
thers to the kidneys, lateral parts of the uterus and va- 
gina. By this means the tender ſubſtance of the viſcera 


is defended from injury by any motion or concuſſion, 
and their whole maſs is prevented from being miſplaced 


by their own weight, as they receive a ſure connexion 


to the firm ſides of the peritonæum. 


658. But the molt ample and moveable of all 'theſs 
productions from the peritonæum, are thoſe called the 
meſentery and meſocolon ; the deſcription of both which, 
although difficult in words, ought not to be ſeparated 
from that of the peritonzum itſelf, We ſhall, there- 
fore, begin firſt with a deſcription of the meſocolon as 
being the more ſimple. In the pelvis, the peritonæum 
ſpreads itſelf within a ſhort compaſs before the rectum; 
but where that inteſtine bends into a ſemilunar curve, 

the peritonæum there departs out far from the iliac vcl- 


ſels and ſeat of the pſoas muſcle which lie upon the 
- muſcles of the loins, and ariſes as if duplicated (657) 
ſpreading itſelf in ſuck a form as is fitteſt to receive the 


colon 
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colon into its capacity. But above, on the left ſide, 
that the colon might be at liberty, it is conjoined to the 
peritonæum, with little or none of this middle produc- 
tion; ſpreading itſelf upon the body of the pſoas muſcle, 
as high as the ſpleen, where this part of the peritonæ- 


um, that gave a coat to the colon ſpread under the 


ſpleen, receives and ſuſtains that viſcus, by taking it in- 
to its capacity or folds. 

659. From thence the peritonæum, at the pelvis, a- 
ſcends upward, expanded before the left kidney, and 
ſtretched outward on each fide, forwards from that and 


from the right kidney, before the great blood-veſlels, 


under the pancreas; to which being continuous, it 
forms a long production, called the tranſverſe meſocolon, 
which, like a partition, divides the upper part of the ab- 
domen, containing the ſtomach, liver, ſpleen, and pan- 
creas, from its lower cavity. The lower plate of this 
tranſverſe production is ſingle, continued from the right 
to the left meſocolon, and ſerves as an external coat to 
a large portion of the lower and deſcending part of the 
duodenum. But the upper plate, taking a more ob- 
ſtructed courſe, departs from the lumbar peritonæum 


at the kidney and ſeat of the vena cava, farther to the 


right than the duodenum, to which it gives an external 
membrane, not quite to the valve of the pylorus ; and, 
beyond this inteſtine and the colon, 1s joined with the 
lower plate in ſuch a manner, that a large part of the 


duodenum lies within the capacity of the meſocolon. 


Afterwards, near the liver, the meſocolon bends itſelf 
inward, and deſcends laterally over the kidney of the 
lame ſide, ſo as to include the right colon, which is 
much ſhorter than the left, even as far as the inteſtinum 
cum, reſting upon the iliac muſcle ; to the appendicle 
of which, a peculiar long detachment adheres, as a be- 
zinning to the meſentery. There the meſocolon ter- 
minates, almoſt at the bifurcation of the aorta. 

660. The whole meſocolon, and the whole meſen- 
tery, is hollow; ſo that air may be forced in between 
ts two ſimilar plates i in ſuch a manner as to expand it 
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into a bag. At the place where the colon ſuſtains it, 
and allo from part of the inteſtinum rectum, the meſo- 
colon, which is continuous with the outer membrane of 
the inteſtine, forms itſelf into ſmall ſlender bags, for the 
moſt part double, thick, and bifid, free at their extre- 
mities, and capable of admitting air driven in between 
the plates of the meſocolon. 
601. From thence forward the meſentery follows, as 
a broad plaited production of the peritonæum, conti- 
nuous with the tranfverſe meſocolon, and extended on 
the right fide forward, and downward from the emer- 
ging duodenum; and then from the left or long meſo- 
colon, even as low as the pelvis. Thus the meſentery 
is formed by the plates of the peritonæum, which lie 
upon the aorta, extended forward and together, under 
the right portion of the tranſverſe meſocolon ; and, de- 
ſcending obliquely under the pancreas, it contains the 
long ſeries of the ſmall inteſtines, within its capacity, 
diſpoſed in numberleſs folds. 
662. The whole ſeat and extent of the meſentery and 
meſocolon hold a portion of fat, collected commonly 
more in proportion as they go longer within the capaci- 
ty that is neceſſarily formed by the reduplication of 
their membranes and veſſels interſperſed and ſurround- 
ing the fat, which the arteries ſeparate, and the veins, 
as already mentioned, reſorb; there are alſo very nu- 
merous glands, which are moſtly conſpicuous in a 
young perſon. _ 

663. The ſtructure of the omentum anſwers ver) 
nearly-to that of the meſentery. But there are' many 
membranes that come under this general denomination, 
of the ſame ſtructure and utility, all compoſed of very 
tender and fine membranes, eaſily lacerated, betwixt 

which the blood · veſſels are diſpoſed reticularly, with fat 
depoſited in ſtreaks near the ſides, and in the ſame di- 
rections with the reticulated veſſels themſelves. Thi 
membrane is always double; the two plates of which 
are joined together cloſely by a very tender cellular ſub- 
| ſtance, within which the veſſels are diſtributed, and c 
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fat collected. And, firſt, where the top of the right 
kidney and the inſulcated lobe of the liver, together 
with the ſubjacent blood- veſſels, meet with the duode- 
num into an angle, there the external membrane of the 
colon, which comes from the peritonæum, joining with 
the other membrane of the duodenum, which is alſo 
from the adjacent peritonæum, they go together over the 
left kidney backward, and enter into the tranſverſe fiſ- 
ſure of the liver, for a conſiderable length; from which 
the external membrane is continued over the gall- 
bladder which it contains, confining the vaſcular fabric 
of the liver, very ſlippery, and tinged of a yellow co- 
lour. Behind this membranous production, betwixt 
the adjacent duodenum, right lobe of the liver, hepatic 
veſſels, vena portarum, and biliary ducts and artery, 
lies a ſmall natural opening, by which inflated air is 
largely received into all that cavity of the omentum 
which we ſhall preſently deſcribe as a bag; and, laſtly, 
into the bags of the reſt of the omentum. | 

664. From thence, in a courſe continuous with this 
membrane (663.) from the pylorus and the leſs curve 
of the ſtomach, the outer membrane of the liver joins 
in ſuch a manner with that of the ſtomach, that the 
thin membrane of the liver is continued out of the foſſa 
of the venal duct, before the little lobule, into the ſto- 
mach itſelf, ſtretched both before the lobule and before 
the pancreas. This is called the /zttle omentum hepa- 
tico-gaſtricum ; which, inflated, reſembles a cone; and, 
. by degrees when it is without fat, changes 
into a true ligament, by which the oeſophagus and liver 
are conjoined together (62 3.) 5 

66 5. But the great gaſtrocolic- omentum 1s of a much 


larger extent. It begins at the firſt joining of the right 


gaftro-epiploic artery to the ſtomach, where it is conti- 
nued from the upper plate of the tranſverſe meiocolon 


(659.); and from thence it proceeds forward along the 


great arch or curve of the ſtomach to the ſpleen, and 
in part is continued alſo fro. n the right convex end of 
the ſtomach towards the ſpleen, even till it degenerates 

3 into 
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into a ligament that ties the upper and back part of the 
ſpleen to the ſtomach. This is the anterior leaf of the 


omentum. 
666. This anterior leaf or lamina of the omentum floats 


looſely downward before the inteſtines, ſometimes to the 


navel, ſometimes to the pelvis, behind the muſcles of the 
abdomen; and, making a thin edge, is folded back again 
in a direction contrary to itſelf, and aſcends fo as to leave 
an intermediate vacuity, by which the fore leaf is remo- 
ved from the poſterior ; and being at length continued for 
a conſiderable extent into the outer membrane of the 
tranſverſe colon, and laſtly continued in the ſinus of the 
Ipleen by which the large blood-veſſels are received, it 
ends in the ceſophagus, under the diaphragm. Behind 


the ſtomach, and before the pancreas, the cavity of this 


Is de into that of the leſſer omentum. 


667. To this is continued the omentum colicum, 


which ariſes on the right ſide only from the colon and 


its external membrane, immediately after the origin of 


the omentum gaſtrocolicum from the meſocolon, with 
whoſe cavity it is continuous, but produced by the co- 


lon and its membrane, which departs doubled from the 
inteſtine, forms a production ending conically, and is ter- 


minated by a longer or ſhorter extent above the inteſ- 


i tinum cæ cum. 


668. The uſes of the omentum are many. Its com- 


mon uſe is, together with that of the meſentery, to form 


an ample ſpace, of a looſe texture, into which the fat 
may be poured from the arterics, at the time of ſlcep 
and inaCtivity of body, to be afterwards diſſolved by 


motion, and returned again into the blood by the inſor- 


bent veins, ſo as to make a conſtituent principle of the 
bile. Accordingly, you will feel the fat of the omen- 
tum to be very tenacious or viſcid betwixt the fingers, 
although of a thin conſiſtence, and in its whole body 
more pellucid than paper. For that the fat of this part 
returns again into the veins, appears from the different 


bulk and weight of fat obſervable in the various omen- 


ta of different perſons, according as they lead _ an 
Idle, 
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idle, laborious, or morbid eourſe of life; to which 
add, its appearances in various brute animals, with the 
relation it bears to all the reſt of the fat of the whole 
body (20.): from experiments in frogs, where this 
re-abſorption of the fat may be made evident to the 
eye: and, laſtly, from the apparently inflammable na- 
ture of the bile itſelf. Hither we muſt alfo refer the 
diſorders and crudities of digeſtion, together with the 
coldneſs of the ſtomach, obſerved to follow after cut- 
ting out the omentum. 

669. For all the blood which returns from the omentum 
and meſocolon, goes into the trunk of the vena portarum, 
and by that into the liver itſelf. The omentum is furniſhed 
with blood by the gaſtrocolic and by each of the gaſtro- 
epiploic arteries, deſcending in many ſmall branches, 
and ſubdivided in a reticular manner : of theſe, the ar- 
teries on each ſide run to the greateſt length; but the 
inner or poſterior leaf of the omentum has ſmall arte- 
ries, which go out from thoſe of the colon. Branches 
allo come to it from the ſplenic, duodenal, and adipoſe 
arteries. The omentum colicum has alſo its arteries 
from the colon, in the ſame manner as the ſmaller ap- 
pendices (560.) The arteries of the leſſer omentum 
come from the hepatics, alſo from the right and left co- 
ronaries of the ſtomach. | 

670. The nerves of the omentum are very ſmall, as 
being a fat and indolent body; yet it receives ſome 
little branches from the nerves of the eighth pair, 
both in the greater and in the leſſer curve of the ſto- 
mach, | 

671. The arteries of the meſentery are, in general, 
the fame with thoſe that go to the inteſtines ; the ſmal- 
ler branches of which go to the ſmall glandules and cel- 
lular fat, included within the meſentery. But, to the 
meſocolon, ſmall arteries are diſtributed on all fides 
tom thoſe of the various parts connected to it; as the 
ntercoſtals, ſpermatics, lumbals of the renal capſules, 
ad tranſverſely from the ſplenic artery, with the pan- 
creatic branch of the duodenum : but, in the left me- 
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ſocolon, there are alſo ſmall arteries detached from the 
aorta itſelf to the glandulæ lumbales. 

672. The veins of the omentum, in general, accom- 
_ pany the arteries, and unite into ſimilar trunks : thoſe 

of the gaſtrocolic omentum from the left fide open into 
the ſplenic, as do thoſe of the hepaticogaſtric, which 
likewiſe ſends its blood to the trunk of the vena porta- 
rum : thoſe from the larger part of the right gaſtrocolic 
omentum go to the meſenteric trunk; as do thoſe of the 
omentum colicum, with thoſe of the appendices epi- 
ploides. All the veins of the meſentery meet together 
in one, which is truly the trunk of the vena portarum: 

in forming which, they are firſt collected into two large 
arms; of which one receives the gaſtro-epiploica, with 
the middle colic and iliocolic veins, and all thoſe of 
the ſmall inteſtines as far as the duodenum ; the other 
arm, which goes tranſverſely acroſs the former, which 
ariſes above it, is embraced by the duodenum, and re- 

turns the blood of the left colic veins, with thoſe of the 
rectum, except the lowermoſt, which belong partly to 
thoſe of the bladder, and partly to the hypogaltric 
branches of the pelvis. The vein which is commonly WF | 
called hemorrhoaidalis interna, is ſometimes inſerted ra-: 

ther into the ſplenic than into the meſenteric vein. li M t 
it be demanded, Whether the omentum has any lym- MW « 
phatic veſſels ? we anſwer in the affirmative : ſince there WM |: 
are conglobate or lymphatic glandules, both in the little f. 
omentum and in the gaſtrocolicum; alſo the ancient MW al 
anatomiſts have obſerved pellucid veſſels in the omen- 
tum ; and, lately, a modern has en them for lac. 
teals of the ſtomach. 

673. Other uſes of the omentum are, to interpoſe 
betwixt the inteſtines and peritonæum, which, by in- 
flammation, are very apt to grow together; to keep 
the former in a ſtate of free motion, as well among 
_ themſelves as againſt the peritonæum, with but lite 
attrition ; and to anoint the muſcular and membranous 
fibres with a very ſoft oil. For theſe reaſons, even 1 


inſeQts, there 1s a great deal of fat placed round A in 
teſtines 
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teſtines. In the large inteſtines, there are a great ma- 
ny appendices, which likewiſe are produced from the 
large branches, and cannot altogether cover the omen- 
tum. But the ſame ſets the veſſels in order; conducts and 


gives them ſtrength; and exhales a ſoft vapour, which, 


mixed with the exhaling abdominal water, anoints and 
lubricates all the viſcera. 


674. The meſentery ſerves to ſuſpend and diſplay the 


inteſtines in ſuch a manner, that they may move freely, 


and with a degree of ſirmneſs: it ſerves as a bed to 
ſuſtain, and ſafely conduct the numerous veſſels, nerves, 
and glandules; of which laſt we ſhall ſpeak hereafter : 
it alſo gives an external coat to the inteſtines, and forms 
moſt of the omenta. hk, j 

675. But, beſides, the blood, returning through the 
meſenteric and meſocolic veins, brings with it another 
principal conſtituent part of the bile ; namely, a ſub- 
alkaline watery humour, which is abſorbed by the veins 
from all the ſmall inteſtines, as will be demonſtrated in 
its proper place. Beſides this, it gives to the liver a 


more putrid water from the large inteſtines, which is 


tetid, and nearly approaches to a volatile alkaline nature, 
abſorbed from the faces, that now begin to ſmell ſtrong ; 
the exiſtence of which is eaſily proved, both from our 
own experiments, and the drying of the fæces when too 
long retained. This water is, therefore, a fluid in it- 
ſel, and rendered more lo by an incipient putrefaction; 
and, conſequently, it ſerves to reduce the tenacity of 
the oil belonging to the omentum and meſentery, fo as 
to keep it from congealing. But more eſpecially in 
the bile, it conſtitutes the acrid alkaline quality, with 
which this humour abounds ; and from thence comes 
the great tenuity and ſaponaceous force of the bile, ſo 
uſeful to dyers and painters. | | 


CHAP. 
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HAF. XXII. 
Of the SPLEEN. 


676. HE ſpleen. itſelf is one of thoſe intermediate 
viſcera, which ſend their blood to the liver, 
It is a blueiſh, pulpy, ſomewhat oval viſcus, ſomething 
like a maſs of congealed blood in its conſiſtence, having 
frequently a notch or inciſure in its oval circumference; 
whence it is convex towards the ribs, concave inward- 
ly, and circumſcribed with two margins or edges, of 
which the inferior and anterior is the ſharpeſt. It is 
connected to the ſtomach by the little omentum; and 
above that, by the upper ligament, ſupported by the 
ſubjacent colon, and by another ligament (658.) be- 
hind the renal capſule ; to which, and to the kidneys, it 
adheres by the peritonæum. It alſo receives the perito- 
zum from the diaphragm, under the denomination of a 
ligament, in the back-part of its hollow ſinus, behind its 
. veſſels. The ſituation of it varies with that of the ſtomach 
_ itſelf, which it follows. When that is empty, the ſpleen WM 
is raiſed perpendicularly, ſo as to place its extremitics WM | 
right up and down: but when the ſtomach is full, the WF | 
middle curve or arch of it ariſes upward and foreward i , 
(622.); and at the ſame time obliges the ſpleen to 
change its ſituation, ſo as to lie almoſt tranſverſely with WM |, 
its lower end forward, and its upper end backward, b 
Thus, being of a very ſoft and looſe texture, it grows WM 1; 
larger by diſtention when the ſtomach is empty, and 4 
becomes leſs again when its blood is preſſed out by the 
diſtention of the full ſtomach againſt the ribs. From 
hence the ſpleen is found large in thoſe who die of lin- 
gering diſeaſes ; but in thoſe who die ſuddenly, and in 
full health of body, it is ſmall. Another motion of thc 
ſpleen is, that of deſcending with the diaphragm in in- 
ſpiration, and aſcending again in exſpiration; and be- 


ſides this, the ſpleen frequently varies in its n 
N F wit 
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with that of the colon. Frequently there is a fecond 
or leſs ſpleen placed upon the former. 

677. The blood-veſſels of the ſpleen are large, in 
proportion to its weight. The arterial trunk comes 
from the cceliac ; the upper branch of which, proceed- 
ing in a ſerpentine courſe above and behind the pancre- 
as, to which it gives branches, as well as to the meſo- 
colon, ſtomach, and omentum, is at length incurvated 
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Y in the direction of the ſulcus or notch of the ſpleen, 
p which it, after a manner, perforates by ſeveral diſtinct 
3 branches, ſuſtained at the right extremity by the omen- 
. um gaſtrocolicum. The thickneſs of this artery is 
Df greater than that of the aorta. The ſplenic vein, which 
; accompanies the artery, is conſiderably ſofter than any 


other veins of the body; it forms the principal left 
he branch of the vena portarum. Beſides theſe, the ſpleen 
receives ſmall arteries from the great coronary, de- 


, ſcending behind the pancreas, and ſometimes from the 
to- internal hæmorrhoidal. The vaſa brevia of the ſpleen 
fa nud ſtomach we have mentioned elſewhere; and its liga- 


ments and membranes receive ſmall arterial twigs from 
the lumbar arteries, phrenics, intercoſtals, and thoſe of 
the renal capſules. In like manner alſo the veins in the 
ſpleen, and thoſe which join it to the ſtomach, commu- 
nicate with the phrenics, and with the veins of the re- 
nal capſules. | 7 

678. The lymphatic veſſels of the ſpleen are deſcribed 
to ariſe in the duplicature of the ſplenic coat or mem- 
brane (of which there is none at all), and from thence 
to proceed on to the receptacles of the chyle, very evi- 
dent in a calf; in mankind they are rendered conſpicu- 
ous by blowing air under the membrane, by macera- 
tion, or water injected into the arteries. 

679. The nerves of the ſpleen are very ſmall z from 
vhence it is capable of but little pain, and is very rarely 
named. They ariſe from a particular plexus, com- 
poſed out of the poſterior branches of the eighth pair 
the ſtomach (630.), and of certain branches from the 
arge gangliform plexus, which produces the ſplenic 
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trunk of the intercoſtal nerve, from whence the branches 
ſurround the artery into the ſpleen. 
680. The fabric of the ſpleen appears to be much 
more ſimple than has been commonly believed. For it 
is compoſed, both in us and in calves, altogether of ar- 
teries and of veins; the former of which, after ſpend- 
ing themſelves in a great number of fmall branches, are 
at length thickly fubdivided into very ſoft bruſh-like 
bunches, very difficult to fill with injection, terminating 
in circles; by which there is a ready paſſage for liquors 
into the correſponding veins. Theſe circles, with their 
parallel branches, form a ſort of bunches like a pencil 
bruſh, but of a ſhorter rounder kind ; whence many 
have miſtaken them for glands. Nor does the injec- 
tion, rightly managed, ever eſcape from the veſſels into the 
intervals; nor were any hollow glandules ever diſcovered 
by certain obſervation. Every little arterial trunk, with 
the ſmaller twigs that proceed from it, are each of them 
furrounded by a very fine cellular ſubſtance or web- 
work, in the ſame manner with the ſmall veſſels of all 
the other viſcera, but here rather ſofter. The whole 
body of the ſpleen is outwardly furrounded by a ſingle 
membrane, which is not very tough, continued from 
the peritonæum, and joined to the fleſhy part of the 
ſpleen by a pretty thick cellular texture. 
681. Hence we obſerve, that the ſpleen contains 
more blood, in preportion, than any of the other viſce- W _ 
ra; ſince it has no muſcles, fat, air-veſſels, or excretory | 
ducts, interpofed betwixt its blood-veſſels. We learn 
alſo from obſervation; that the blood of this part hard) 
ever congeals, from the abundance of its volatile or bi. 
lious ſalts: but it looks of a dark-brown colour, and 
may be eaſily diluted ; whence one may compare it 
almoſt to the blood of a fetus 
682, The want of an excretory duct to the ſpleen, 
has occafioned the uſe of it to be doubtful, and contro- 
verted throughout all ages of anatomy. To us the fi- 
bric itſelf ſeems to lead to the following uſes ; althoug), 
perhaps, they do not comprehend all the uſes — . 
e | - 8 WS pleel. 
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fpleen. A great quantity of blood is imported to the 
ſpleen (677.), and with a ſlower motion, from the ſer- 
pentine courſe and hardneſs of the artery: but, at the 


time when the ſtomach is empty, this blood comes, and 


is received in a greater quantity by the ſpleen, not now 
ſo much compreſſed, therein to ſtagnate, as it would 


ſeem plainly from the great proportion of branches to 


the trunks in this part; to which add, the difficult 
courſe or ſlow circulation which the blood meets with 
in paſſing from the ſpleen through the liver: from 
hence the frequent ſcirrhoſities of the ſpleen; and from 


hence the immenſe quantity of blood with which the 
ſpleen is in every point diſtended, the like of which we 


do not fee in any other part. Here, then, the almoſt 
ſtagnant blood, fomented with heat, attenuated, and in 
a manner diſſolved by the putrid feces of the adjacent 
colon, enters thus upon the firſt ſteps of a begun putre- 
faction, as we learn by experiments, both from its co- 
lour and conſiſtence. But the greater fluidity of the 
blood herein, proceeds not only from this diſſolution, 


but becauſe all its watery juices that enter by the artery 
return alſo again by the vein; for there are no ſecreto- 


* 


ry ducts in the ſpleen. : 
683. Moreover, when the ſtomach is full of food 
flatus, the ſpleen is thereby compreſſed into a narrower 
compaſs, againſt the ribs and ſuperincumbent dia- 
phragm, by which means the blood, that before was 
ſcarce able to creep along through the ſplenic veins, be- 
ing now preſſed out more plentifully, returns with a 
3 celerity towards the liver; till mixing with the 
uggiſh blood in the trunk of the porta, repleniſhed 
with the fat or oil of the omentum and meſentery (669.), 
it dilutes or thins the ſame, and renders it leſs apt to 


ſtagnate or congeal ; and, at the ſame time, it conduces 


to form a larger ſecretion of bile at a time when it is 
moſt wanted, viz, to flow plentifully to the food now 
under digeſtion, The ſpleen, therefore, ſeems to pre- 
pare the blood, that it may ſupply a ſort of watery juice 
to the bile ; but ſuch as is probably of a ſubalkaline na- 

| *2 ture, 
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ture, and rendered ſomewhat ſharp by the remora of 


the blood. 7 
684. Whether is the foleen of a cellular fabric? Ts 


the blood poured out into thoſe cells fo as to ſtagnate? 


or is it diluted with ſome juice ſecreted by peculiar 
glands? We ſec nothing of this is demonſtrable by 
anatomy; nor does the liquor or wax injected ever ex- 
travaſate into the cellular ſubſtance, unleſs urged with 


much greater violence than nature ever uſes or intend- 


cd. As to the old queſtion, Whether the ſpleen brews 


up an acid to whet or ſharpen the ſtomach; that opi- 


nion has been long diſcarded, as repugnant to the na- 
ture of all the animal juices, If it be aſked whether 


the ſpleen be not an uſeleſs maſs, as it might ſeem to 
be, from the little damage an animal ſuſtains after it has 
| been cut out? we anſwer, That a robuſt animal, ſuffer- 
ing but little injury from the loſs of a part, does not 


prove it to be uſeleſs; and yet there are examples, after 
ſuch an experiment has been made, that the liver be- 
comes ſwelled and diſordered, makes a leſs quantity of 
bile, and of a darker brown colour ; while the animal 
18 perpetually troubled with flatulencies, gripes, or indi- 
geſtion: all which are to be aſcribed to the vitiated na- 


ture of the bile; an obſtruction of the liver, and an im- 
perfect or weak digeſtion; at the ſame time they are 


confirmed ls N experiments. 


CHAP. XXII, 


Of the Pancras 


685; : T HE pancreatic juice, Which is watery, inſi 

pid, thin, neither acid nor alkaline, is poured 

. 15 the fame Pr into which the bile diſcharges it- 
ſel 

686. The pancreas is then a very long glandule, the 

largeſt of the ſalival kind, extended over the inferior la- 


wins of the wann meſocolon ; which, beyond the 
pancreas, 
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pancreas, behind its ſuperior lamina, behind the ſto- 
mach, before the ſpleen, under and behind the liver, 
meets with the inferior lamina: it lies before the leſt 
capſule and the aorta; is plain, and of a triangular ſhape, _ 
with a light ſtroke on the upper part, and covered with 
the peritonæum, upon which the poſterior flat ſide of 
the empty ſtomach is ſupported; for. that ſide of the 
ſtomach is both lower as well as poſterior. The pan- 
creas begins ſmall from the ſpleen itſelf; and cxtendi 
almoſt tranſverſely towards the right ſide, it emerges 
forwards to the peritonæum, acroſs the vertebræ, to the 
right ſide of which it grows conſiderably broad, being 
+ received betwixt the ſuperior and inferior plate of the 
| tranſverſe meſocolon (659.); and is, finally, ſo con- 
; nected by its round head to the duodenum, that this 
8 inteſtine ſerves it for a meſentery. The ſtructure of it 
t, like that of the ſalival glands, made up by a great 
x number of ſmall kernels of a firm texture, connected to 
- each other by a good deal of cellular ſubſtance. The 


f pancreatic b/ood-veſſels are rather numerous than large, 
Il derived chiefly from the ſplenic branches : but on the 
i- tight ſide it is ſupplied by the firſt artery of the duode- 
a- num, and from that other which is lower down, and is 
j in common both to the duodenum and pancreas ; both 
re of which ariſe from the hepatic artery, and of which the 


former inoſculates with the latter, and both with the 
meſenteric artery, which ſupplies conſiderable twigs to 
this gland ; but the ſmaller ramifications come from the 
phrenic and capſular arteries. The nerves of this gland 
are not of any conſidereble ſize; whence it is but little 
ſenſible: they are derived from the poſterior gaſtric and 
the hepatic plexus, from that of the ſpleen, &c. 

687. The excretory duct of this gland runs almoſt 
through its middle, white and tender, ariſing every 
where from a great number of roots; by which; being 
gradually increaſed, it emerges before the vena porta- 
the um and meſenteric artery, and receives a large branch 
- la- WW from the lateral pancreatic portion; from whence it ad- 
the fances to the ſame part of the duodenum into _ 
ons: fo the 


aſt- 
red 


it- 


aorta. The great uſefulneſs of this gland may appear 
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the biliary duct opens; where, changing its courſe 
downward, it enters through the ſinus that lies betwixt 
the coats of the inteſtine, internally ſmooth; and here, 
receiving the ductus choledochus, it opens together with 
that into a certain fold of the ſame duodenum, deſcend- 
ing towards. its loweſt part. But not unfrequently it 
opens diſtin&, both in its duct and oritice, from that of 
the biliary duct; and ſometimes it is inſerted by two 
3 ducts, of which the lower one only i is diſtinct and leſs; 
but in man, and moſt other animals, it always opens 
near the duct of the bile. In its mouth there is no 
bile. - 
688. The quantity of juice ſecreted by this gland i Is 
uncertain : but it mult be very conſiderable, if we com- 
pare the bulk or weight of it with that of the falival 
glands; than which it is three times larger, and ſeated 
in a warmer place. It is expelled by the force of the 
circulating blood, with an alternate preſſure from the 
incumbent and ſurrounding viſcera; as the liver, ſto- 
mach, ſpleen, meſenteric and ſplenic arteries, with the 


from its being found not only in man, but almoſt in al 

animals: nor is its uſe the leſs from that experiment 
which ſhows a great part of it may be cut out from a 
robuſt animal without occaſioning death; becauſe, in 
the experiment, a part of the pancreas muſt be left with 
the duodenum. Its efferveſcence with the bile ariſes 
from the effect of a ligature, and air mixed with the 
_ Inteſtinal humour, 

688, The pancreatic juice fans principally of uſe to 
dilute the viſcid cyſtic juice, to mitigate its acrimony, 
and mix it with the food. Hence it is poured into a 
place remote from the cyſtic duct as often as there is no 
cyſtis. Like the reſt of the inteſtinal humours, this 
Juice dilutes the maſs. of aliments, reſolves them, and 
does ener other office of the ſaliva. 
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689. . 785 liver, being the largeſt of all the viſcera, 
it fills up a very large part of the abdomen in 
its upper chamber, above the meſocolon ; and is yet {till 
larger in proportion m the fetus. Above, behind, and 
to the right ſide, it is covered by the ſuperincumbent 
diaphragm, from which it receives the peritonæum for 
a covering, under the denomination of ligaments, chiefly 
in three places: for on the convex part of the liver, 
from the paſſage of the vena cava to the tranſverſe fur- 
row of the liver, the peritonæum deſcends double, 
growing broader in the forepart, under the name of 
ligamentum ſuſpenſorium, which divides the greater right 
lobe from the lefler left lobe of the liver; and then 
parting from its duplication, it expands into the proper 
coat of this viſcus (623.), which is white, ſimple, and 
thin, like the external coat of the ſtomach; and under 
this is ſpread the cellular ſubſtance, by which it is inti- 
mately conjoined with the fleſh of the liver. To the 
lower margin of this, Joins the umbilical vein ; which, 
in an adult, being dried up, leaves only a ſmall cord, 
ſurrounded with much fat. In the extremity of the left 
lobe, and on the convex part, not unfrequently at its 
edge, a membrane goes to the liver from the diaphragm; 
which in children, and other young ſubjects, is fre- 
quently to the left fide of the ceſophagus, but in adults 
to the right ſide; yet always conjoined both to the gu- 
la and to the ſpleen, whenever the liver or the left li- 
gament 1s very large. The right ligament ties the dia- 
phragm in its hinder part to the thickeſt part of the 
right lobe. Beſides, but without any apparent length, 
the membrane of the right lobe of the liver is often 
conjoined by the cellular ſubſtance with the diaphragm ; 
more eſpecially in old ſubjects, for in the fetus * * 
8 i cafily 
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eaſily ſeparated; and then it continues its courſe be. 
twixt the ſuſpenſory and left ligament, joined as before 
with the peritonæum, ſo as to reſemble a ligament. 
But alſo from the right kidney, the peritonæum going 
off to the liver, makes a reduplication like a ligament, 
and conjoins together the leſs omentum with the con- 
tinued looſe productions of the meſocolon (66 3.) with 
the liver, ſtomach, and duodenum; and likewiſe the 
fame meſocolon to the pancreas. Thus the liver is 
ſaſpended in the body, with a conſiderable degree of 
firmneſs; yet ſo as to be allowed a conſiderable liberty 
to move and be variouſly agitated, raiſed, and depreſſed, 
by the actions of the diaphragm. The ſame ligaments 
form a common membrane, which covers the liver as 

well as other viſcera. Fs 5 

590. Moreover, the inner ceoncave face of the right 

liver lies with its forepart before the colon; and in 

its back part correſponds to the right kidney and re- 

nal capſule, to which it is connected by the cellular ſub- 
ſtance. The middle ſinus lies near the duodenum, | 
which touches the gall-bladder ; and alſo lies contigu- 
ous with that part that conducts rhe great blood-veſlels. MMI 
The left lobe extends largely over the ſtomach; and Ml; 
frequently, eſpecially in younger ſubjects, goes beyond Ne 
the ceſophagus into the left hypochondrium. The lo- n 
bule, in the mean time, adapts itſelf to the leſſer curve IM i 
of the ſtomach. _ But, moreover, the pancreas is co- g 
vered by the liver, and the right renal capſule is tied to Wb 
the part of the liver fartheſt to the right ſide by much Wi 
cellular texture. 1 115 
691. The figure of the liver is difficult to deſcribe. 
It begins in the cavity of the right hypochondrium, 
by a very thick ſolid protuberance, convex towards 
the diaphragm, and hollow towards the colon and 
kidney; having a protuberant line dividing the faces of 
theſe ſmall hollows, which is continued to the longer 
appendix of the lobule. After this, the liver grous 
ſlenderer and thinner, and is at laſt terminated or exte- 
nuated into a tip, almoſt triangular; which, paſſing wy 

| | 7 
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the left hypochondrium, goes before the ſophagus, in 

young ſubjects, as far as the ſpleen ; but in adults, it is 

often ſhorter, and ends at the œſophagus. The edge, 
. in which the convex part of the liver meets with the 
ö concave one, is wholly in the fore and lower part. The 
whole obtuſe margin lies backward. The upper and 

back part of the liver is every where convex; ſuſtains 
dhe diaphragm; and in a large part, which is ſomewhat 
| fatter, towards the left ſide; it is placed under the 
i heart: but the lower ſurface, being variouſly figured, 
reſts itſelf upon the duodenum, colon, ſtomach, pan- 

, creas, and right renal capſule. For there are ſeveral 
8 little furrows which divide the ſurface into different re- 
gions, and which did not eſcape the notice of the an- 

692. The principal of theſe furrows is extended 
tranſverſely, from the right fide to the left, and divides a 
third part of the liver, beginning ſlender in the right 
lobe, and growing broader towards the left. Before 
this tranſverſe ſulcus, there is an excavation in the right 
lobe for the gall- bladder, and then the anonymous con- 
vex lobule; after which comes the foſſa of the umbili- 
cal vein, extending tranſverſely backward, often cover- 
ed with a proceſs or bridge that joins the anonymous to 
the left lobe; but behind the great ſulcus, firſt towards 
the right fide, there is a ſlender tranſverſe eminence 
growing broader to the right, and moderately hollow, 
by which the great blood - veſſels are conducted into the 
ner: and this little valley was by the ancients deno- 
minated the portæ or gates of the liver. This joins the 
obule; which I ſhall deſcribe, with the right lobe. Then 
lie poſterior lobule, ſhaped like a nipple, obtuſely co- 
nical, projects into the leſs curvature of the ſtomach. 
The thick root of this and the former excavated emi- 
hence, begins from the convex part of the liver, at the 
laphragm ; and from thence, on the right ſide, is im- 
nefied with an oblique furrow, inclined to the right 
lde, for the paſſage of the trunk of the vena cava, de- 
cending from the heart to the lumbal vertebræ; and is 
| | * y fre- 
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eaſily ſeparated; and then it continues its courſe be- 


twixt the ſuſpenſory and left ligament, joined as before 


with the peritonæum, ſo as to reſemble a ligament. 
But allo from the right kidney, the peritonzum going 


off to the liver, makes a reduplication like a ligament, 


and conjoins together the leſs omentum with the con- 


tinued looſe productions of the meſocolon (66 3.) with 


the liver, ſtomach, and duodenum ; and likewiſe the 
' fame meſocolon to the pancreas. Thus the liver is 
ſuſpended in the body, with a conſiderable degree of 
firmneſs; yet ſo as to be allowed a conſiderable liberty 
to move and be variouſly agitated, raiſed, and depreſſed, 
by the actions of the diaphragm. The ſame ligaments 
form a common membrane, which covers the liver as 
well as other viſcera. 5 | 
690. Moreover, the inner concave face of the right 


liver lies with its forepart before the colon; and in 


its back part correſponds to the right kidney and re- 
nal capſule, to which it is connected by the cellular ſub- 
ſtance. The middle finus lies near the duodenum, 
which touches the gall-bladder ; and alfo lies contigu- 
ous with that part that conducts rhe great blood-veſlels, 

The left lobe extends largely over the ſtomach ; and 


frequently, eſpecially in younger ſubjects, goes beyond 


the ceſophagus into the left hypochondrium. The lo- 
bule, in the mean time, adapts itſelf to the leſſer curve 
of the ſtomach. _ But, moreover, the pancreas is co- 
vered by the liver, and the right renal capſule is tied to 
the part of the liver fartheſt to the right ſide by much 
cellular texture. | | | 

691. The figure of the liver is difficult to deſcribe. 
It begins in the cavity of the right. hypochondrium, 
by a very thick ſolid protuberance, convex towards 
the diaphragm, and hollow towards the colon and 
kidney ; having a protuberant line dividing the faces of 
theſe ſmall hollows, which is continued to the longer 
appendix of the lobule. After this, the liver grows 
flenderer and thinner, and is at laſt terminated or exte- 
nuated into a tip, almoſt triangular ; which, paſſing * 
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the left hypochondrium, goes before the eeſophagus, in 
young ſubjects, as far as the ſpleen ; but in adults, it is 
often ſhorter, and ends at the œſophagus. The edge, 
in which the convex part of the liver meets with the 
concave one, is wholly in the fore and lower part. The 


whole obtuſe margin lies backward. The upper and 


back part of the liver is every where convex; ſuſtains 


the diaphragm; and in a large part, which is ſomewhat 


latter, towards the left ſide; it is placed under the 
heart : but the lower ſurface, being variouſly figured, 
reſts itſelf upon the duodenum, colon, ſtomach, pan- 
creas, and right renal capſule. For there are ſeveral 
little furrows which divide the ſurface into different re- 
gions, and which did not eſcape the notice of the an- 
cients. 8 | 
692. The principal of theſe furrows is extended 
tranſverſely, from the right ſide to the left, and divides a 
third part of the liver, beginning ſlender in the right 
lobe, and growing broader towards the left, Before 
this tranſverſe ſulcus, there is an excavation in the right 
lobe for the gall-bladder, and then the anonymous con- 
vex lobule ; after which comes the foſſa of the umbili- 
cal vein, extending tranſverſely backward, often cover- 
ed with a proceſs or bridge that joins the anonymous to 
the left lobe ; but behind the great ſulcus, firſt towards 
the right fide, there is a ſlender tranſverſe eminence 
growing broader to the right, and moderately hollow, 
by which the great blood - veſſels are conducted into the 
lyer: and this little valley was by the ancients deno- 
minated the portæ or gates of the liver. This joins the 
obule, which I ſhall deſcribe, with the right lobe. Then 
the poſterior lobule, ſhaped like a nipple, obtuſely co- 
nical, projects into the leſs curvature of the ſtomach. 
The thick root of this and the former excavated emi- 
nence, begins from the convex part of the liver, at the 
laphragm ; and from thence, on the right ſide, is im- 
nefled with an oblique furrow, inclined to the right 
lde, for the paſſage of the trunk of the vena cava, de- 
cending from the heart to the lumbal vertebræ; and is 
| ” TP . fre- 
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frequently ſurrounded by a great part of the fleſh of the 
liver, like a bridge, or even ſo as to complete the circle, 
and form a tube. The left end of the lobule is termi- 
nated by another foſſa almoſt ſtraight backwards, but 
inclined to the left; which, taking its origin from the 
extremity of the tranſverſe one, terminates at the paſ- 
ſage of the vena cava through the diaphragm. In this 
ſinus was lodged the duQus venoſus in the. fetus, of 
which there are ſome remains to be perceived alſo in 
the adult. All that lies beyond this 1s the left lobe, 
which is ſingle, equally concave below, ſo that it may 
lie upon the ſtomach, and is extenuated to a thin 
edge. | 
693. This fo large viſcus is proportionably ſupplied 
with veſſels, and of various kinds. The artery, which 
is indeed conſiderable, being the greater right portion 
of the cæliac, emerges from the trunk forward, and to 
the right, going tranſverſely before the vena portarum; 
and after giving off a ſmall coronary with the pancreatic | 
and duodenal artery, the laſt of which is pretty large, 
it goes on and enters the liver, commonly by two 
branches; of which the left is betwixt the umbilical foſ- { 
fa, the venal duct, poſterior lobule, with the left and t 
the anonymous lobe, alſo the ſuſpenſory ligament ; and 
this branch inoſculates with the phrenic and epigaſtric 
arteries. The right enters the liver lower, covered by 
the biliary ducts; and having reached the right with 
the anonymous lobe, there ſends off, in one ſmall trunk, 
the cyſtic artery, which ſoon after divides into two, and 
is ſpread both under and upon the gall-bladder, cover- 
ed by the common coat of the liver, and ſupplies not 
only the gall-bladder and biliary ducts with its branches, 
but likewife ſome part of the liver itſelf. . From the 
left branch, or ſometimes from the trunk of this, ariſes 
a ſuperficial artery to the biliary ducts, anonymous lobe, 
and glandules of the portz. Beſides the celiac artery, 
there is frequently a large right branch produced from 
the meſenterica major, creeping behind the pancreas; 


and this ſerves inſtead of the eighth branch of the be- 
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patic artery from the cæliac. But, likewiſe, the greater 
coronary, which is the firſt twig of the cæliac, always 
gives ſome ramifications to the left lobe, and to the foſſa 
of the ductus venoſus; which laſt branch is often very 
conſiderable. The leſſer arteries are thoſe ſent to the 
liver from the phrenic, mammaries, renal and capſulary 
arteries. They communicate alſo with the epigaſtrics. 

694. In the fetus, the umbilical vein brings much 
blood to the liver, at which time the vein ſtretching to 
the portæ is but ſmall. It ſends forth branches while 
it ſtretches backwards through its foſſa; theſe branches 
are numerous, and very large; ſo that one of them e- 
quals the vena portarum in bigneſs, in that place where 


it is dilated into a tumour, which unites with the left 


branch of the vena portarum. But it ſends one branch 
through the poſterior part of the horizontal foſſa into 
the vena cava, or ſome of its hepatic branches: this is 
called the ductus venoſus. In an adult perſon, indeed, 
this duct is filled up; and the vena portarum, which 
now grows larger, fills the hepatic branches. 

695. The vena portarum receives all the blood of the 
ſtomach (629.), of the inteſtines and meſentery (631.), of 
the ſpleen (677.), omentum (669.), and, laſtly, of the 
pancreas, at firſt into two trunks, the tranſverſe ſplenic 
and aſcending meſenteric ; then into one, which is con- 
tinued with the meſenterics. This is large, compoſed 
of ſtrong membranes, firſt a little bent behind the duo- 
denum, where it receives the veins from its right ſide, 
together with the leſſer coronary; whence going higher 
to the right ſide, it again divides into two large trunks 
in the ſinus of the lobule of the liver (692.), and imme- 
dately after is again divided into two large trunks. Of 
theſe two, the right, being ſhorter, larger, and bifur- 
cated, having received the cyſtic vein, goes to its own 
lobe. The left runs on through the remaining part of 
the tranſverſe furrow of the liver; and, after giving 
reins to the lobule, with the anonymous and left lobe, 
it is incurvated and enters the umbilical foſſa; from 
whence, about the middle, it immerges and ramifies 
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through the en,! The abe eme ünſtuntes in which 
the venous branch of the poſterior lobule has been ſent 
diſtinct from the vena portaru m. 

696. The vena e ee is on every ſide ſurrounded 
with a good deal of cellular ſubſtance, derived to it from 
the — and ſpleen, denſe, thort, and adding 
ſtrength to the membranes ; thoſe with which it is fur. 
niſhed being harder than the aorta itfelt. Intermixed 
with this cellular ſubſtance, are alfo many of the ſmal. 
ter veſſels and hepatic nerves, which all come together 
under the denomination of a capſula, which is nothing 
more than the cellular ſubſtance, and never has truly a 
fingle fleſhy fibre. By this the vena portarum is con- 
_ ducted to the liver, and firmly. ſuſtained; inſomuch, 
that the branches, being cut, maintain the round lights 
of their ſections. But each branch of this veſſel is di. 
vided into many others, again divided and ſubdivided, 

after the manner of arteries, till they at length produce 
| the ſmalleſt capillaries. In this courſe, every branch of 
the vena portarum is accompanied with a focial branch 
of the hepatic artery, creeping upon the ſurface of the 
vein, and the contiguous hepatic ducts, almoſt in the 
ſame manner as the bronchial arteries uſually creep | 
along the ramifications of the windpipe in the lungs; | 
while, in the mean time, both the artery and the vein | 
are connected to the branches of the biliary ducts by a 
thin cellular ſubſtance like a ſpider's web. Some go 
out of the liver, being divided to the ligaments, and ( 
inoſculating with the ſurrounding veins. And the ſum t 
of the branches in the vena portarum is always greater r 
than the trunk; whence the lights of all the branches a 
together greatly exceed that of the trunk (37.): from n 
whence follows a great friction or reſiſtance (180 and n 
162. ), after the ſame manner as we obſerve in the ar- if 
teries. 


697. But, ſince the blood is in this manner conveyed . tt 
through the liver to the branches of the vena portarum, MW Þ' 
together with the hepatic artery, it muſt of courſe be b 

c 


| >: edn back again by ſome other veins: and, therc- 
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fore, the extreme branches of the vena portarum and 


hepatic artery inoſculate ultimately into other veins, 
which are branches of the cava; which ariſing from the 
whole circumference of the liver, run together towards 
the poſterior gibbous part of the liver into branches and 
trunks, which at laſt go off into ten or more large veſ- 


ſels. The leſſer of theſe trunks, and greater number of 


them, paſs out through the poſterior lobule of the liver, 
and go to the cava through the ſulcus, that lies on the 
right fide of the lobule, often completed into a circle 
by a ſort of bridge or production of the liver; from 
whence they aſcend together through the diaphragm to- 
wards the left ſide. Two or three trunks, much larger 


than the former, are inſerted into the ſame cava, 'cloſe 


to the diaphragm, whoſe veins they often take in by the 


way. The branches of the vena cava are, in the adult, 


generally fewer and leſs than thoſe of the vena porta- 
rum; which is an argument that the blood moves 
quicker, becauſe of the leſs friction (170.), and of the 
very collection of the blood into a leſs light or capacity, 
by which it is always accelerated when there is a ſuffi- 
cient compreſſing force (170.) As to any valves at the 
openings of theſe branches into the cava, I know not of 
any which deſerve to be regarded. The trunk of the 
vena cava, paſling through a foramen of the diaphragm, 
obtuſely quadrangular, ſurrounded and terminated by 
mere tendons (262.), is thereby rendered not eaſily 
changeable: and having ſurmounted this opening of 


the diaphragm, it then immediately expands into the 


right auricle. The ſmaller veins of the liver creeping 
about its ſurface, are ſent forth from the phrenics, re- 
nals, and azygos; or at leaſt there is certainly a com- 
munication betwixt theſe and the hepatic veins coming 
from the porta. Eos eat i 
698. That the blood comes from all parts (695.) by 


the vena portarum to the portæ, is proved by a ligature, 


by which any vein betwixt theſe parts and the ligature 
wells; but the porta itſelf, above the ligature, grows 


laccid and empty. But that it afterwards goes * 
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the liver to the cava, appears by anatomical injections, 
which ſhow open and free anaſtomoſes or communica- 
tions betwixt the vena portarum and the cava, together 
with the common nature of the veins going to the cava. 
Again, the difficult diſtribution or paſſage through the 
vena portarum, like to that of an artery, together with 


its remoteneſs from the heart, and the oily or ſluggiſh 
nature of the blood itſelf, occaſion it to ſtagnate, accu- 


mulate, and form ſcirrhous ſwellings in no part oftener 
than the liver. But this danger is diminiſhed by the 


motion of the adjacent muſcles, and by the reſpiration; 


as it is increaſed by inactivity, with ſour and viſcid ali- 
ments. But, hitherto, we have been, ſpeaking of the 


adult liver, in which both the umbilical vein and the 


ductus venoſus are empty and cloſed up, although they 

continue to cohere with the left branch of the vena por- 

tarum. eee . | 
699. The nerves of the liver are rather numerous 


than large; hence, when wounded or inflamed, it is 


capable of no very great pain. They have a twofold 
origin. Moſt of them ariſe from the large gangliform 


plexus, made by the ſplenic branch of the intercoſtal 


nerve, with the addition of a branch from the poſterior 
plexus of the eighth pair; they accompany the hepatic 


artery, and, playing round its trunk, are diſtributed 


with that and the portal branches throughout the liver. 
Another faſciculus of nerves uſually enters with the 


ductus venoſus, and ariſes from the poſterior plexus 


of the eighth pair, but ſometimes from the great 

plexus. | | 
700. The eee veſſels of the liver are nume- 

rous, being conſtantly and eaſily to be ſeen about the 


portæ. They ariſe from the whole concave ſurface of 


the liver and gall-bladder, and run together into a 
plexus, ſurrounding the vena portarum, going after- 
wards to the ſmall conglobate glandules, ſeated before 
and behind the ſaid vein ; from whence they meet to- 


gether in one large trunk, which is one of the roots of 


Is thoracic duet. Upon the convex part of the liver 
ä N are 
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are deſcribed other lymphatics, whoſe inſertion is not 
well known; but it is hardly probable that they enter 
the cava, nor have I been able to find that they lead to 
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the ciſtern of the chyle. 


701. The interior fabric of the liver is more obſcure. 


Through the whole ſubſtance of the liver go bundles 
of biliary veſlels, of branches of the vena portarum, and 
of the hepatic artery. Each veſſel has both its proper 
cellular texture ſurrounding it, and fimilar ligaments, 
by which it is tied to its fellow-veſlels ; and, laſtly, the 
whole bundle has its cellular texture placed round it. 


The branches of the vena cava lie on the outſide of the 


reſt, being leſs accurately received into the ſame bundle. 
Laſtly, the ultimate ſmall branches of the vena porta- 
rum, cava, and hepatic artery, together with the bilious 
duQs, which we ſhall ſoon deſcribe, are united together 
by means of the cellular ſubſtance (696.), into a ſort of 
mulberry-like bunches, of an hexagonal ſhape, ſur- 
rounded with a lax cellular texture. In theſe bunches, 


likewiſe, there are mutual anaſtomoſes betwixt the por- 
tal branches and hepatic artery, with the roots of the 


vena cava on one fide, and the firſt origins of the pori 
biliarii of the liver on the other ſide; which laſt demon- 
ſtrate their inoſculations by anatomical injections, for 


liquors injeted by the vena portarum return again 


through the porus choledochus. 5 
702. Many eminent anatomiſts have taught that the 


fore- mentioned bunches are hollow, having arteries and 


veins ſpread upon their external ſurface, and depoſite 
the bile into their cavity, after it has been ſecreted from 
the branches of the vena portarum. For this they al- 
lege arguments taken from the comparative anatomy 
of brutes, whoſe liver is made up of more round and 


definite bunches ; and from thoſe diſeaſes which de- 


monſtrate cells and round tubercles, filled with lymph, 
chalk, and various kinds of concreted matter. To this 
they might have added the thick ſluggiſh nature of the 
bile itſelf, by which it is related to mucus, and the ana- 
logy of the follicles of the gall-bladder. 
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370 LIVER Cnar. XXIV. 
703. But greater acuracy in anatomy will not allow 
any follicles into which the ſmall ſecretory veſſels open; 
for ſuch would intercept the courſe of anatomical in- 
jections, and give us the appearance of knots interme- 


diate, betwixt the ſecretory veſſels and the biliary pores, 
which we have never yet been able to ſee: for the wax 


flows immediately, without any interruption or effuſion, 


into a cavity in a continued thread from the vena por- 
tarum into the biliary ducts. But, again, a follicular 


or glandular fabric is not allowable in the liver, from 


the great length of the biliary ducts. For all follicles 
depoſite their contents into ſome ſpace immediately ad- 
jacent; and are unfit to convey their ſecerned fluid to 
any length of courſe, as they deſtroy ſo great a part of 
the velocity received from the arteries. Laſtly, the ve- 


ry common preſſure which we muſt ſuppoſe to be on 


theſe bunches of kernels would ſo cruſh them, that no 
aſſiſtance could from thence be brought to promote the 
motion of the excretory ducts. Coneretions and hydatids 
are formed in the cellular ſubſtance; and, laſtly, the 
bile, when firſt ſecreted, is ſufficiently fluid. 
Jog. Again, we are perſuaded that no bile is ſepa- 
rated from the hepatic artery, becauſe the peculiar 
ſtructure of the vena portarum would be uſeleſs if it ſe- 
creted nothing. Its office in ſecretion appears plainly 
by the continuations of its branches with the biliary 
. duds, in a manner more evident than that of the artery: 
but it appears by experiments, alſo, that the bihary ſe- 
cretion 'continues to be carried on after the hepatic ar- 
tery is tied; add to this the largeneſs of the biliary 
ducts, in proportion to ſo ſmall an artery, with the pe- 
culiar nature of the blood collected in the vena porta- 
rum, ſo extremely well fitted for the formation of the 
| bile. For we have already ſeen that it contains oil, 
which abounds more in the bile than in any other hu- 
mour of the body; for it takes in the ſaponaceous wa- 
ter of the ſtomach by the abſorbing veins, together with 
the ſubfetid alkaleſcent vapours of the abdomen, which 
tranſpire through the whole ſurface of the inteſtines, _ 
| mach, 
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mach, omentum, liver, ſpleen, and meſentery, which 
are abſorbed again by the veins, as we know by incon- 
teſtable experiments of anatomy; and, finally, the alka- 
leſcent ſemiputrid acrimonious humidity from the faces 
while they continue to thicken in the large inteſtines, 
which is taken up by the internal hæmorrhoidal veins, 
from whence that bitterneſs, alkaleſcent and putreſcent 
diſpoſition of the bile is derived. But in the blood of the 
hepatic artery, we can find nothing peculiarly fit for the 
ſecretion of bile, or analagous to its nature, 


the blood ready charged with biliary matter, fit to be 
: ſecreted in the leaſt acini (704.), and from thence there 
f is an open free paſſage, without any intermediate fol- 
licles, from the ultimate branches of the vena porta- 
5 rum into the beginning roots of the biliary ducts, and 
0 that the humours driven into the vena portarum may 
e eaſily chuſe this paſſage, the bile will be expelled from 
8 thence by the force of the blood urging behind, as well 
e as by the auxiliary force of the diaphragm preſſing the 

liver againſt the reſt of the viſcera in the very full ab- 
\- domen (689.), and again, contracted in exſpiration, it 
ir vill be forced into the larger branches, and laſtly into 
wo trunks of the larger biliary duct of the liver; which 


ly WW frrunks meet together in one upon the vena portarum, 


ry n the tranſverſe foſſa of the liver, near the anonymous 

- bbule. : | | | 
8 706. The fabric of this duct is made up by a ſtrong 
r- nervous membrane like that of the inteſtines, over which 
ry s ſpread an external and internal cellular membrane, 


e- nd is internally lined with a looſe villous tunic, elegant- 


ta · MW!) reticulated, but aſperated with many ſmall pores and 
he MW fnufes, and continued with that of the inteſtine itſelf, 
il, MW hut there is here no muſcular fabric apparent. From 
w- experiments it appears to be endowed with a moderate 
 Weegree of irritability. That it is vaſtly dilatable, is ſhewn 
rom diſeaſes. The ſame ſeem alſo to ſhow that this duct 
g endowed with a very ſharp ſenſation. 

707. The hepatic duct, thus formed, goes on upon 


705. Since, therefore, the vena portarum conveys 
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the vena portarum, more to the right than the artery, 
towards the pancreas; and then deſcending obliquely, 
covered by ſome part of that gland, it goes to the lower 

part of the ſecond flexure of the duodenum, and is in- 
ſerted backward about ſix inches from the pylorus, 
through an oblique oblong ſinus made by the pancre- 

atic duct, into which it opens by a narrow orifice. The 

faid finus runs a great way through the ſecond cellular 

coat of the duodenum obliquely downward ; then it 
perforates the nervous coat, and goes on again oblique- 

ly betwixt it and the villous tunic ; and, laſtly, it opens 
into a protuberant long wrinkle of the duodenum, 
Thus there is almoſt the length of an inch taken up be- 
twixt the firſt infertion and the egreſs of this duct 
through the coats of the duodenum, by a ſinus which 
ſurrounds and receives the ductus choledochus, in ſuch a 
manner, that when the coats of this inteſtine are di- 
{tended by flatus, or cloſely contracted by a more vio- 

lent periſtaltic motion, the opening of the duct muſt be 
conſequently compreſſed or ſhut ; but when the duo- 
denum is relaxed and moderately empty, the bile then 
has a free exit. Any regurgitation fram the duode- | 
num is hindered by this obliquity and wrinkling of the 
duct, eaſily prefled together or cloſed and joined with 
a quick ſucceſſion of freſh bile deſcending perpendicu- 
larly from the liver. Nor does wind inflated into the 
_ inteſtine find any paſſage into the duct. 
708. But, in the portæ themſelves, this common duct 
receives another leſs canal of the ſame kind, which lies 
for a good way parallel with itſelf from the gall- bladder, 
making its inſertion in a very acute angle; and this, 
which is called the cyſtic duct, from its origin, is ſome- 
times firſt increaſed by another ſmall duct from the he- 
patic before its common inſertion. This duct is form- 
ed by the gall-bladder as a peculiar receptacle for thc 
bile given to moſt animals; but is abſent in ſome, eſpe- 
cially thoſe of a ſwifter foot, and perhaps only in ſuch 
of theſe as are herbivorous: it is placed in an excava- 
tion of the right lobe of the liver (692.), to the 1 
wks | e 
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ſide of the anonymous lobule, in ſuch a manner, that 


in infants or children it lies wholly within the edge of 


the liver, but in adults projects conſiderably beyond, 
lying upon the inteſtinum colon. Its ſituation is almoſt 
tranſverſe from the fore to the back parts; its neck 


aſcends a little upwards. 
709. The figure of the gall- bladder is variable, but 


in general like that of a pear, terminated in its forepart 
by an obtuſe hemiſpherical end, which is impervious, 
gradually diminithing backward ; the neck or tip of this 
truncated cone being infected upwards againft itſelf 
once or twice, and tied together by the cellular ſub- 
ſtance belonging to it, makes then another ſmall flexure 
upward, and begins the cyſtic duct; which from thence 
goes on towards the left fide to the hepatic duct. With- 
in this duct there are many protuberant wrinkles, for- 
med by the numerous cellular bridles which tie them 
together; and theſe wrinkles, conjunctly in the dry 
gall-bladder, repreſent a kind of ſpiral valve; but being 
altogether ſoft and alternate in a living perſon, they do 
not ſtop, only leſſen the courſe of the bile, as we are aſ- 
ſured from experiments, by preſſing the gall-bladder, 
and by inflations. Beſides, it is reticulated like the 
gall-bladder itſelf. 


710. The outermoſt coat of the gall-bladder covers 


only its lower fide, being the common covering of the 
liver itſelf ſtretched over the gall-bladder, and confin- 
ng it to the liver within its proper finus. The ſecond 
coat is the cellular ſubſtance, and of a looſe texture, 


The third coat has ſometimes ſplendent fibres, chiefly 


longitudinal; but ſome obliquely interſecting each o- 
ther in various directions. At other times it has none 
at all; ſo that we may doubt of its muſcular nature, 
eſpecially as the irritability of the gall-bladder is flow 
and obſcure. Next to theſe come the nervous coat, 
then the ſecond cellular, and laſt the villous tunic 


which are all found here as in the inteſtines, except that 


the laſt, in the gall-bladder, as well as in the biliary 


uf, i is reticulated and full of cells, Within the gall- 


Z 2 2 bladder, 
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374 LI GA A. 
bladder, but more eſpecially about its neck and middle 


part, we obſerve muciferous pores, capable of receiving 
a horſe-hair; and beſides theſe, the exhaling arteries 
diſcharge fome quantity of a watery humour into the 
cavity of the gall-bladder, as we obſerve in other cavi- 
ties. 5 Te 
711. All animals, between their gall-bladder and 
liver, or between the ducts coming from Both, have, 
beſides ſome peculiar openings in the gall-bladder, into 
which ſome ducts originating from the liver, or the 
hepatic biliary duct, diſcharge their contents. In man- 
kind theſe ducts have not been ſhown by any certain 
experiment, and the gall-bladder is eaſily looted from 
the liver, without a drop of bile diſtilling either from 
it or from the liver. There is alſo a thin water in the 
bladder as often as the cyſtic duct is obſtructed. 

711. The bile flows both out of the bladder and 
liver, according to its nature, as Jong as there is no 
_ impediment in its way; fo that both ducts ſwell when 
that paſſage is obſtructed, and the cyſtic lies in a ſtraight 
line with the choledochus. Nor is it credible that all 
the bile ſhould be diverted into the gall-bladder before 
it flows into the duodenum. There is not a perpetual | 
obſtacle which hinders the efflux, and peculiarly reſiſts | 
the hepatic bile, and admits the cyſtic ; the paſſage into 


the ductus choledochus is larger and ſtraighter, the 

duQus cyſticus much lefs than the hepatic, nor is that | 
duct ſo well formed for receiving all the bile; the 15 
choledochus being much larger than the cyſtic duct, I 
cannot therefore be made only for the reception of its 0 


bile. There are many animals in which the hepatic 
duct diſcharges its contents into the inteſtine without 
any communication with the cyſtic. In living animals, 
even when the cyſtic duct is free, the bill appears to de- 
ſcend into the duodenum with a perpetual current. 
That the quantity is very conſiderable, appears from 

the magnitude of the ſecretory organ, and the excre- 
tory duct, ſo many times larger than the ſalival ones; 


from diſeaſes, in which four ounces of the cyltic * 
os „ 
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only have flowed out duly through an ulcer of the 

ſide. But the hepatic bile goes into the bladder, as 

often as there is any obſtruction in the duodenal ſinus, 

from flatus or any other cauſe compreſſing the exit of 

the ductus choledochus. Accordingly, we find it ex- 
tremely full, whenever the common biliary duct is ob- 
ſtructed or compreſſed by ſome ſcirrhous tumour, 
whence the gall-bladder is ſometimes enlarged beyond 

all belief; and if the cyſtic duct be tied, it ſwells be- 

twixt the ligature and hepatic duct; and in living ani- 

mals, the hepatic bile viſibly diſtils into the wounded 

| gall-bladder, even to the naked eye. The retrograde 
angle, or direction of this duct, is not repugnant to 
fuch a courſe of the bile; for a very flight preſſure 
a urges it from the liver into the gall- bladder; and even 
wind may be eafily drove the ſome way, more eſpeci- 

| ally if the duodenum be firſt inflated. Nor does there 
0 ſeem to be any fort of bile ſeparated by the gall-blad- 
1 der itſelf, Whenever the cyſtic duct is obſtructed by 
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t a ſmall ſtone, or a ligature made upon it, we find ; 
l nothing ſeparated into the gall-bladder more than the 4 
e exhaling moiſture, and a ſmall quantity of inſipid mu- 9 
al cus ſecreted from the follicles (510). In many ani- Fl 
8 mals, we meet with no appearance of any gall- bladder, 

0 when at the ſame time there is a plentiful flux of ſtrong 

fo well prepared and ſalutary bile diſcharged into their 

at inteſtines. Again, it does not ſeem probable, that the 10 
de A cyſtic branch of the vena portarum can ſeparate bile qi 
30 into the gall- bladder; for that vein in itſelf is a mere re- 10 
its conductory veſſel: nor can any be ſeparated from the Ik 


lic hepatic artery; for it muſt be vaſtly beyond probabi- 
ut lity, that ſuch a ſtrong bile as that of the gall- bladder 
Is, ſhould be ſeparated from a milder blood than the more 
lc ſoft hepatic bile prepared from the blood which is moſt 
nt. it for that purpoſe (704): k 


m 712. Laſtly, the bile flows alſo from the gall- bladder 
re· to the liver, and at length returns into the blood when 
s; ts paſſage into the inteſtines is totally intercepted, 
ile ſometimes alſo from a cauſe latent in the nerves. This 
nly paſſage 


\ 
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paſſage is pernicious, and produces the jaundice; which, 
therefore, ſtones thrown out of the inteſtines cure, by 
reſtoring its free courſe into the duodenum. 

713. Therefore a portion of the hepatic bile being 
received into the gall-bladder, there ſtagnates, only a 
little ſhook by the reſpiration ; and there, by degrees, ex- 
hales its thinner parts, which, as we ſee, filtrate through 
and largely penetrate the adjacent membranes. The 
remainder, as being a fluid of an oily ſubalkaline nature, 
_ digeſting in a warm place, grows ſharp, rancid, more 
thick, bitter, and of a higher colour : for this is all the 
difference betwixt the cyſtic and hepatic bile ; which laſt 
we find weaker, leſs bitter, lighter coloured, and of a 
\ thinner conſiſtence, while it remains within its proper 
hepatic ducts. That this difference betwixt them pro- 
ceeds only from ſtagnation, appears from fuch animals 
as have only a larger porus hepaticus, inſtead of a gall- 
bladder; for here we find the bile, which ſtagnates in 


the larger hepatic pore, is conſiderably more bitter 


than that in the ſmaller pores of the liver; as for ex- 
ample, in the elephant. But the gall-bladder gives 
this particular advantage, that it receives the bile when 
the ſtomach, being empty, has no call for it, that after- 
wards it may be able to return it in greater plenty, when 
we principally want it for the digeſtion of the aliments 
now flowing in great quantity into the duodenum. 
This flow of the bile is quicker in proportion through 
the cyſtic duct, as the ſection of that duct is leſs than 
the ſection of the gall- bladder. | 

714. The gall-bladder, indeed, hardly touches the 
ſtomach, but the beginning of the deſcending duode- 
num. But when the ſtomach is extremely diſtended, 
and in a very full abdomen, it makes a conſiderable 
preſſure both upon the liver and duodenum; by which 
the gall-bladder is urged, and its bile exprefſed. Thus 
the bile flows through a free paſſage, from the gall- 
bladder into the common duct, and the duodenum: 
and this it does more eaſily in perſons lying on their 
back; in which poſture the gall-bladder is ee 
5 8 | n wit! 
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with its bottom upward. Hence it is that the gall- 
bladder becomes ſo full and turgid after faſting. The 
expulſive force of the bile is but little more than that 


of the preſſure received from the ſtomach and dia- 


phragm; for as to any muſcular force reſiding in the 
fibres of che proper membrane, which may be thought 
to contract the gall- bladder, it muſt be very weak and 
inconſiderable. 

715. The hepatic bile is always bitter, but the cyſtic 
is more ſo; always viſcid ; of a full yellow colour, with 
a tincture of green; miſcible, by triture, either with 
water, oil, or vinous ſpirits; coagulable by mineral acid 
liquors; diſſoluble by alkalies, eſpecially the volatile 
kinds; and extremely well adapted to diſſolve oily, re- 
finous, or gummy ſubſtances; quickly putrefying, and 
by putrefaction ſpontaneouſly degenerating to a muſk- 
like odour. Its chemical analyſis, and experiments'of 
mixture with various ſubſtances, demonſtrate, that it 
contains a large portion of water, and a conſiderable 
quantity of inflammable oil, which, in ſtones of a gall- 
bladder, appears very evidently. The bile, therefore, 
is a natural ſoap ; but of that ſort which is made from a 
volatile ſaline lixivium, mixed with oil, and has its wa- 
ter along with it. This, therefore, being intermixed 


with the aliment, reduced to a pulp, and flowly ex- 


prefled from the ſtomach by the periſtaltic force of the 


duodenum and preſſure of the abdominal muſcles, in- 


corporates them all together ; and the acid or aceſcent 


qualities of the food are in ſome meaſure thus ſubdu- 


ed, the curd of milk is again diſſolved by it into a 
liquid, and the whole maſs of aliment inclined more to 
a putrid alkaleſcent diſpoſition : it diſſolves the oily 
matters, ſo that they may freely incorporate with the 
watery parts, and make up an uniform mals of chyle to 
enter the lacteals; the ſurrounding mucus in the in- 
teſtines is hereby abſterged and attenuated, and their 
periſtaltic motion is excited by its acrimony; all which 
offices are confirmed, by obſerving the contrary effects 


from a want or defe& of the bile, Nor! is the * 
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-bile ſufficient to excite the neceſſary motion of the in. 
teſtines, if the cyſtic is wanting; both which are of {6 
much uſe and importance to the animal, that we find, 
by experiment, even the ſtrongeſt will periſh ; in a "oi 


days, if the flux of bile to the inteſtines be intercepted, 


by wounding the gall-bladder. 


716. Thus it flowly deſcends along with the ali- 
mentary maſs; and having ſpent its force, or changed 
its bitterneſs by putrefaction, moſt of it is afterwards 


excluded together with the fæces; but probably ſome 


of the more ſubtle, watery, and leſs bitter parts, are a- 
gain taken up by the vena portarum. It returns the 
leſs intosthe ſtomach, becauſe of the aſcent of the duo- 
denum, which goes under the ſtomach, with the re- 


ſiſtance it meets with from the valvula pylori, and the 


advancement of the new chyle which the ſtomach 
adds to the former: in man, however, it. frequently 
enters; and always in birds. The bile is of a ſweet ſoft 


nature in the fetus ; for in them the faces are not very 


fetid to ſupply putrid alkaline vapours to the liver, nor 


are there any oily or tat ſubſtances abſorbed from the 


inteſtines. As the bile is a viſcid fluid, and thickens 


by inaQtivity of body in fat animals, and in us from the 


fame cauſes, eſpecially when the blood moves languid 
from grief; ſo it eaſily coagulates into an hard, ſome- 


what reſinous, and often ſtony ſubſtance, infomuch 
that ſtones of the gall are much more frequent than 


thoſe of the urinary bladder, as we are taught by our 
own experiments. Its uſe is manifeſt, as, being tritura- 


ted with the aliments, it diſſolves oil, reſiſts acidity, 


and thus ſtimulates the inteſtines to contraction. 

717. The uſe of the liver, beſides ſecreting the bile, 
is manifeſt in the fetus. It ſeems to tranſmit the blood 
brought back from the placenta, and to break its 
force. Even in an adult perſon it has the ſame uſe 
though leſs manifeſt, namely, to retard the return of 
the blood coming back from the viſcera appointed for 
e n che chyle. 


CHAP, 
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CHAP. XXV. 
OF the Small INTESTINES. 


18.RY the ſmall inteſtines, anatomiſts underſtand 
one continued almoſt cylindrical tube, but 
whoſe tranſverſe ſection is nearly oval, the obtuſe end 
being towards the unconnected fide of the inteſtine. 
This tube 1s continued from the end of the ſtomach, 
the right orifice of which it embraces (625.); and, being 


produced thro? a long tract, ends by an expanſin into a 


a much larger inteſtine. Anatomiſts have uſually rec- 
koned three ſmall inteſtines, tho? nature has formed but 
one. However, the duodenum has generally pretty cer- 
tain bounds, terminating with its end in that part of the 
abdomen which is above the tranſverſe meſocolon 
(659.) Bur that ſmall inteſtine which lies below this 
meſocolon, commonly called the jejunum, has no cer- 
tain mark or boundary to ſeparate it from the lower 
portion, which is commonly called the z/zyum : although 
the former, abounding more with valves and blood- 
veſſels, has, in general, a more florid appearance, and 
is furniſhed with longer villi internally; and the ilium 
azain, having fewer of thoſe vaſcular ramifications, like 
little trees, abounds more with a ſort of minute glan- 
dules: however, theſe differences inſenſibly diſappear 
one in another, without affording any certain limits be- 
twixt the two inteſtines ; but is great in the extreme 


terminations, but obſcure in the neighbouring parts. 


719. The duodenum ſeems to be denominated from 
ts length. It is larger, and more lax or open, than the 
other ſmall inteſtines, more eſpecially in its firſt flexures 
which is partly owing to its not being circumſcribed in 
ſome places with any external membrane, and in other 
places only for a ſmall compaſs. It is florid and ten- 
der, having its fleſhy fibres ſometimes of a conſider- 
able thickneſs. Its origination begins round the ring- 

ET | 3 a | like 
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like valve at the mouth of the pylorus; from whence 
being undulated or inflected, but generally in a tranſ- 
verſe courſe, to the right downward and backward in 
an empty ſtomach, it goes under the gall- bladder, to 
the neck of which it is contiguous (7 14.) From thence 
it deſcends obliquely and backwards to the right ſide as 
far as the lower plate of the meſocolon, where it is per- 
forated by the biliary duct, and in that courſe is intercep- 
ted betwixt the upper and lower plate of the meſocolon. 
From thence at laſt it proceeds tranſverſcly, but a little 
aſcending behind the pancreas and large meſenteric veſ- 
ſels, and goes on to the left fide along with the left renal 
vein, where, going out from the duplicature of the me- 
ſocolon, and bending round before and to the right of 
the ſaid veſſels, it paſſes through a peculiar foramen, in 
which the meſentery and left part of the tranſverſe me- 
ſocolon adhere to the inteſtine itſelf ; from thence it de- 
ſcends forward, towards the lower part of the abdo- 
men, into which it advarices under the denomination 
of the jejunum. The largeneſs of this inteſtine, with 
its aſcent from the inſertion of the biliary duct, joined 
with the conſequent fold about the root of the meſen- 

tery, cauſe a remora of its contents, by which the bile, 
pancreatic juice, and alimentary pulp, are here firſt in- 
timately blended together. 

720. The reſt of the ſinall inteſtine, 3 no cer- 
tain ſeat or diviſion, is continued by innumerable and | 
uncertain convolutions. not to be deſcribed, ſo as to fill | 
out the lower part of the abdomen and pelvis ſur- | 
rounded by the colon on each fide, and lies between 
the bladder and uterus below. , 

721. The fabric of the ſmall inteftine is almoſt the : 
fame with that of the ſtomach and oeſophagus. Its ex- 
ternal coat, excepting part of the duodenum, is recei- 
ved from the peritonæum or meſentery, applied on each 
ſide to the obtuſe end of the oval inteſtine, and ſepa- 
rated by the intervening cellular ſubſtance, which 1s 
often repleniſhed with fat, but more cloſely embraces 


or- adheres to the muſcular fibres 1 in the . 
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fide of the inteſtine ; where the outer and muſcular coats 
ſtrictly cohere, without ſhewing any remarkable diffe- 
rence from what we have obſerved of them in the ſto- 
mach. By this external membrane, and by the me- 
ſentery (661.), the inteſtines are ſupported with a 


_ conſiderable degree of firmneſs, at the ſame time that 


they are allowed every way a free liberty tor motion, 

722. But the fabric of the muſeular coat differs from 
that of the ſtomach, in the figure of its fibres. The 
largeſt and moſt conſiderable body of theſe fibres is 
circular, cloathing the tube on each ſide, reſembling 
each other both in their parallel diſpoſition and appear- 
ance, which is that of imperfect arches or ſegments of 
circles, cemented one to another, paler than other muſ- 
cular fibres, and yet remarkably contractile, The 
longitudinal fibres are, in the ſmall inteſtines, much 
fewer in number, ſcattered round their whole extent, 
interſperſed with the former, and are more eſpecially 
ſpread upon the looſe or unconnected fide of the in- 
teſtine. 

722. Within the muſcular coat, is ſeated the ſecond 
cellular, of a larger or looſer extent here, as it was in 
the ſtomach; and this being ſpread on all ſides round 
the nervous coat; which it includes, is, in us, ſeldom 
repleniſhed with fat. But the nervous coat, being like 
that of the ſtomach, ſerves as an internal foundation or 
lupport to the whole inteſtinal tube ; being compoſed 
chiefly of compacted fibres, which, b y inflation, may 
be parted one from another, ſo as to reſemble a web- 
like or cellular ſubſtance. Next to this, follows the 
third cellular coat, which is almoſt like the ſecond ; 
and then the innermoſt or villuus coat, which differs, 
in ſeveral reſpects, from that which we deſcribed in the 
ſtomach : for firſt it is folded on all ſides into wrinkles 
that are ſemicircular, the extremities of which correſpond 
one to another oppoſitely, but uncertain in their pro- 
portions ; into which wrinkles the nervous coat ſlight- 


ly enters, whilſt the reſt of the intermediate ſpace be- 
twixt the folds of the villous tunic is filled up by the 
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third cellular ſtratum. Theſe plicæ or folds of the in- 
teſtine begin within one inch of the pylorus, and are 
moſt numerous in the firſt and middle part of the inte- 
ſtines, but gradually grow fewer in number downward. 
Here each ſmall twig of the artery, which is ſpread in 
the cellular ſubſtance, upon the convexity of the inte- 
ſtine on one ſide, is anſwered by another twig, diſpo- 
ſed in the ſame manner, on the oppoſite fide. The oh 
cz are, at firſt, confuſed in the duodenum, and after- 
wards become more conſpicuous as the inteſtine ad- 
vances ; but the appearance of acute imperfect circles 
or valves is given to them by anatonfical preparation, 
in which their natural ſtate is altered. They are indeed 
ſoft, and eaſily inverted, ſo as to give way, in any di- 
rection, to the courſe of the alimentary pulp; upon 
which, however, their number has ſufficient influence 
to retard the motion, while, at the ſame time, they en- 
large the ſurface of the villous membrane, 

724. We come now to the true villous coat, which 
we call ſo in other parts by analogy. Namely, the 
whole internal ſurface of the inteſtine and its valves, 
together with the ſmall cavities interpoſed betwixt 
them, ſend out on all ſides innumerable ſmall fluctua- 
ting fleeces like a piece of velvet, the extremities of 
which are obtuſely conical productions of the inner 
coat of the inteſtine, and from the cellular ſubſtance, 
intercepted between the duplicature, and from the 
Tmall veſſels and nerves wrapped up in that celluloſity, 
and likewiſe from the lacteal veſſel which we ſhall after- 
wards ſpeak of, ſo as very much to reſemble the papil- 
læ of the tongue, only of a ſofter texture. 

725. The chief ſmall veſſel of each villoſity i is an 
oval veſſel opening by a ſlender duct in the ſurface of 
the villous coat, often filled with milk, which the neigh- 
bouring ſmall veſſels every where ſurround. 

726. In the internal ſurface of this villous coat, open 
an infinite number of pores; ſome larger, others ſmal- 
ler. The former lead to ſmall conſpicuous fim le glan- 
dules of the: mucous kind, ſeated in the ſecond cellular 

ſtratum, 
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ſtratum, and like to thoſe of the vaſcular follicles ſeated 


in the mouth and pharynx, which likewiſe open with 
numerous patulent orifices into the inteſtines. In the 
duodenum theſe are aſſembled together in ſeveral 


places, without running together; nor can they always 
de demonſtrated; but many of them are quite ſolitary 


or aſunder in the ilium, or often aſſembled only a few 
together; though, in many places, a conſiderable num- 
ber of the ſame kind are aſſembled together, into a 
little army of an elliptical figure. They have every 
where a villous membrane. 

727. Throughout the whole tract of the inteſtines 
are found pores of a /z/5 kind ſurrounding the baſis of 
the villi, and moſt ample or conſpicuous in the large 
inteſtines, where they were firſt obſerved; but have 


been lately diſcovered, by a more careful inquiry, in 


the ſmall inteſtines likewiſe. Theſe alſo ſcem to 1 
a liquor of the mucous kind. 

728. The veſſels of the ſmall inteſtines are very nu- 
merous. The common larger trunk belonging to the 
inteſtine that occupies the ſpace below the meſocolon 
is called the meſenteric artery, being the largeſt of thoſe 
produced by the aorta above the renal arteries. This, 
deſcending behind the pancreas to the right ſide of the 
jejunum, and before the colic branches, ſends out more 
eſpecially a long trunk to the bottom of the meſentery 


and termination of the ilium towards the right ſide; as 


on the left ſide it ſends out numerous branches, the 
firſt and laſt being ſhorter, the middle ones longeſt. 
Theſe laſt, ſubdividing into ſmaller, join with thoſe in 
their neighbourhood in ſhape of convex arches; which 
again ſend out other branches united in like man- 
ner, to the repetition of almoſt the fifth ſeries of arches, 
until the laſt ſend (ſtraight and very numerous branches 
to the inteſtine ; where, forming their laſt convexity, 
their numerous ſmall branches are detached on each 
ide the inteſtine. 

729. The diviſion of theſe branches in the inteſtine, 


is much after the ſame regular manner; ſo that one 
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comes out from the meſentery, through the cellular 
ſubſtance, on the foreſide of the inteſtine, as the other 
does, in the like manner, upon the lower ſide; which, 
having given ſmall branches to the outermoſt and fleſhy 
coat, come to the ſecond cellular one : there the ante- 
rior trunk, running out towards the obtuſe vertex of the 
inteſtinal ellipſis, is continued ſtraight into the poſterior 
branch ſimilar to itſelf; and, according to its ſize, gra- 
dually ſends off ſmaller ſhrub-like twigs, inoſculating 
with each other, and with their oppoſites, by innume- 
rable circles. From this arterial net-work, ſmaller 
twigs penetrate from the nervous tunic into the third 
cellular ſtratum, and are, with that, continued to the 
ultimate extremities of the villi, where they at laſt open 
by exhaling orifices, and diſcharge a watery humour 
into the inteſtine ; for this continued courſe is eaſily 
imitated and ſhown, by injecting water, fiſh-glue, or 
mercury. But late induſtry has diſcovered, that theſe 
arterial extremities firſt open into an hollow veſicle; 
from whence their depoſited juice flows out through 
one common orifice. For the reſt, the arteries in this 
art form numerous reticular inoſculations, that, by a- 
voiding all obſtructions, they may be able to ſupply the 
inteſtines equally on all ſides; and that any obſtructing 
matter may, upon occaſion, be eaſily removed back 
from the narrower extremities to the larger arterial 
trunks, 55 5 
730. The laſt trunk of the meſenteric artery inoſcu- 
lates with the 1lio-colic. The duodenum has various 
arteries. The firſt and uppermoſt from the right he- 
patic goes round 'to the convexity of the inflexure of 
this inteſtine, which it ſupplies in its way to the pan- 
creas, and inoſculates together with the lower or lett 
pancreatico-duodenal artery, which makes a like arch 
round the curvature of the duodenum into the pancre- 
as; being, at laſt, inſerted into the lower duodenal ar- 
teries, produced by the meſenteric in its paſſage before K 
this inteſtine. As to the ſmall arteries which go from 5 


the ſpermatics to the duodenum, and from thoſe of * 
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renal capſule, we deſignedly omit any further notice of 
them. | 

731. The meſenteric veins meet all together, in the 
ſame courſe or diſpoſition with the arteries, in the me- 
ſenteric trunk of the vena portarum; except the right 
duodenal vein, which goes immediately into the trunk 
of the vena portarum itſelf; and except thoſe ſmall 
yeins which run in company with the ſmall arteries 
(730.) and are inſerted into the ſpermatics and lum- 
bals. Nor have I been able to diſcover any other veins 
of the meſentery ariſing from the cava. It is a property 
in common to all theſe veins to be without valves, and 
to make free communications with the arteries. Thoſe 
veins in the villous coat, which is for the moſt part 
compoſed of veins, abſorb thin humours from the in- 
teſtine ; as appears from the injection of watery liquors, 
which readily run through the ſame way; and, from 
analogy, in aged perſons, in whom the meſenteric 
glands, and conſequently the lacteals that paſs through 
4 them, are frequently cloſed up; add to this, that birds 
have no lacteal veſſels, and the celerity with which wa- 
tery liquors paſs to the blood and through the kidneys, 
compared with the ſmmallneſs of the thoracic duct, chiefly 
-from thole experiments which have confirmed by ocular 
0 demonſtration the paſſage of water from the cavity of 
the inteſtine into the vena portarum. 8 


al Wh Onteet 

l 732. The nerves, tho? ſmall, are numerous, whence 
the inteſtines receive no little degree of ſenſibility ; they 

u- 0 » . * 

_ ariſe from the middle plexus of the ſplenic nerves, and, 

2 embracing the meſenteric artery, play round it in great 


of numbers, wrapped up in a very denſe cellular plate. 
The duodenum has likewiſe ſmall nerves from the po- 
| ſterior hepatic plexus of the eighth pair. From this 
great ſenſibility of the inteſtines it is probable, that the 
ultimate branches of the nerves penetrate into the third 
cellular coat. 5 | 
733. From the exhaling arteries diſtils a thin watery 
lquor into the cavity of the inteſtines, like the juice of 
the ſtomach, not acrid, but ſaltiſh. The quantity of this 
Ws liquor 
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ous diarrhœa or watery diſcharge that often follows the 


Tus and contraction as before. This contracting mo- 


exceeded by it. When they are not irritated, they re- 


liquor may be computed from the large extent or ſum 
of all the excretory orifices, and from the ſection or 
light of the ſecretory artery, larger than which we {ce 
no where in the body; add to this, the Jaxity of the 
parts perpetually kept warm and moiſt, and the copi- 


uſe of purgative medicines. But the mucus ariſing 
from the pores or cells before-mentioned (726, 727.) 
ſerves to lubricate and defend the internal ſurface of 
the villous membrane, and to guard the ſenſible nerves 
from ſtrongly acrid or pungent particles. Hence we 
ſee, it is more abundant at the beginning of the larger 
inteſtines, becauſe there the maſs of aliment begins to 
be more feculent, acrid, and tenacious. ä 
734. The mixture of this liquor with the pulp: like 
maſs of the aliment, together with the bile and pancrea- 
tic juice, is made by the motion of the ſurrounding 
muſcles of the abdomen; but this force is quite ſmall, 
and unfit for moving forward the aliments. But for 
this purpoſe ſerves eſpecially the periſtaltic motion, which 
is more particularly ſtrong and evident in the ſmall in- 
teſtines. For any part of the inteſtine, irritated by 
flatus or any ſharp or rough body, contracts itſelf, even 
after death, moſt violently in that part where the ſti- 
mulus is applied, in order to free itſelf from the offend- 
ing or diſtending body, which it expels into the next 
open part of the lax inteſtine ; where, being received, 
it is again propelled forward, by exciting a like ſtimu- 


tion of the inteſtines is made in various parts of the gut, 
either ſucceſſively or at the ſame time, wherever the flatus 
or aliment excite a ſtimulus; and this, without obſer- 
ving any certain order. So well fitted, however, are the 
inteſtines for this motion, that they emulate, and even ex- 
ceed, the irritability of the heart, or at leaſt are ſcarcely 


main at reſt, as 1 have often obſerved ; and we may 
ſuppoſe this to be the cauſe why the fat remains in the 
belly. The air acts chiefly as a ſtimulus to the intel- 
. | | tines, 
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tines, next to it is the aliment, and laſtly the bile. This 
motion is performed by a wonderful ſort of alternate 
ereeping and revolution of the inteſtines, which diſſec- 
tion eaſily demonſtrates in living brute animals, and 


| unhappy caſes of wounds in the abdomen and ruptures 


have manifeſted in the human ſpecies. And fince 
here, among ſo many inflexions, the weight of the 
aiment is but of little force, it eaſily aſcends or de- 
ſends through the irritated inteſtine, which thus emp- 
ties itſelf. From hence the antiperiſtaltic motion is in- 
telligible, by which the pulp of the alimentary maſs is 
oftener or longer applied with a gentle force to the 
triture of the inteſtine, to the exhaling diluent liquor, 
and to the mouths of the abſorbing veins. But all the 
contents of the inteſtine are determined downward to 
the large inteſtines, becauſe the ſtimulus begins above, 
from the left opening of the ſtomach ; and ſo, by the 
ſucceſſion of new chyle, repeating the ſtimulus above 
the contraction, it deſcends, when there is no reſiſtance 
made to it, into the lower part of the ileum, at its open- 
ng into the colon: here the looſe part of this inteſtine 
readily receives what is preſſed into it by the con- 
traction from above, and as eaſily unloads itſelf into the 
large unactive cæcum; from whence it is again repel- 
led upward, and in part urged on by the preſſure of 
the ſucceeding maſs. Anatomiſts obſerve, that this 
motion is made ſtronger downward than upward, and 
that the ſuperior parts of the inteſtines are more irri- 
table than the lower. But as often as an inſuperable 
obſtacle reſiſts the paſſage of the aliment, there will 
de the ſeat of the principal contraction, and the ali- 
ment likewiſe is driven upward from the valve of the 
colon through the whole length of the inteſtines, into 
the ſtomach, and laſtly into the mouth. 
735. This periſtaltic motion of the inteſtines is per- 
formed by the conſtriction of their circular fibres, 
which exactly know how to empty the tube, without 
muring the inteſtine againſt pins, needles, or any other 
tarp bodies lodged within their contents, which they 
Fed 0 © tenderly 
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tenderly promote forward. But the revolutions of the 


inteſtines, drawn upward and downward, and the 


ſtraightening of crooked parts of them one fore an- 


other, which is ſo remarkably conſpicuous in brute 


animals, are performed by the long fibres, which we 


ſee contract themſelves at the ſeat of the preſent ſtimu- 
lus, and dilate the following portion of them to reccive 


what enſues. By the ſame contraction, the villous 


membrane of the inteſtines, within their cavity, is urged 


and reduced into longer folds; whence the mucus is 
expreſſed and applied to that part of the alimentary 


mals, where it was.required by the force of irritation 
and ſtimulus. Theſe long fibres frequently make 


intro-ſuſceprions of the inteſtines, and generally without 


| 
| 
any bad conſequences, by drawing up the contracted 
portion of the inteſtine into that which is looſe, in ſuch IM t 
a manner, that the former is ſurrounded by the latter, MW 
which is relaxed. al 
736. The alimentary pulp, 8 diluted with 
the pancreatic juice, and that of the inteſtines, i intimate -v 
ly mixed with the ſaponaceous bile and circumjacent I d 


mucus, is more perfectiy diſſolved than by the eff. I by 
cacy of the ſtomach, in proportion as the ſides of the in 
inteſtines come into a larger contact, and approach I thi 


nearer together; to which add, the longer ſeries of i 
the periſtaltic motions, and the greater quantity of dil- MW thi 


ſolving juices. In this manner, the alimentary pulp, W for 


liary duct; from whence downward it cloſely adheres 
to the villous coat of the {mall inteſtines. But the ge- 
latinous juices of fleſh meats, diluted with a large por- 
tion of wes and likewiſe from their own ſubviſcid na- 


— 


mix with the watery juices, and put on the chyle its 


intermixed with air, forms a froth, without any kind IM ow 


of fermentation, which air is the me with what we Wl he 
commonly eructate from the ſtomach ; but yet, at the MW vi 
ſame time, the acid or aceſcent force is ſubdued, while 


the oily or fat parts, diſſolved by the bile (715 Jt inter- 


uſual milky appearance, like an emulſion, of a bright 
colour in the duodenum, at the firſt entrance of the bi- 


ture, 
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ture, do more particularly adhere to the villous coat, 
and enter it in the way of abſorption. So water and 
watery liquors are all very greedily drank up by the 
veins: and yet the feculent remains never grow thick 
in the ſmall inteſtines, as far as I have been able to ob- 
ſerve, becauſe the watery part is repaired by the arte- 
rial vapour and mucus; nor do they become fetid in any 
conſiderable degree, as well becauſe of the great quan- 
tity of diluting juices, as becauſe the quick progreſſion 
will not allow them time enough for a putrefaction. 
Thoſe remains, which are of a more earthy, groſs, and 
acrid diſpoſition, which were excluded by the mouths of 
the abſorbing lacteal orifices, do, by their weight, or 
by the muſcular contractions, deſcend ſlowly into the 
large inteſtines, ſo as to complete their whole courſe in 
the ſpace of about twenty-four hours. But within three, 
four, or a few more hours time, all the chyle of the 
aiment is commonly extracted. | 
737. The conſiderable length of the ſmall inteſtine, 
which is five or more times longer than that of the bo- 
dy, the great ſurface of the villous membrane increaſed 
by folds, the incredible number of exhaling or abſorb- 
ng veſſels, the flow courſe of what remains through 
the large inteſtines, and the great quantity of the inte- 
inal juice poured into the alimentary maſs, do all of 
them concur, in the ſmall inteſtine, abundantly to per- 
form what is required in the emulſions of the food for 
our healthy juices, and for their abforption into the 
ateals and the meſenteric veins: alſo for abſterſion of 
nſceidities from the inte ſtine; for the avoiding adheſions 
nd coagulations; for the deſtruction of any acid diſpo- 
ion not yet ſubdued; and forthe ſubduing any veno- 
nous quality in many Juices, which, being directly 
mxed with the blood, inſtantly kill, but are thus ſent 
n by the mouth without damage. Hence, in general, 
he inteſtines are long in animals that feed upon any 
ard diet, but ſhorter in carnivorous ones, and ſhorteſt 
n all thoſe that live upon juices; and, even in man, 
n uncommon ſhortneſs of the inteſtines has been 
3B 2 known 
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known to be attended with hunger, and a flux or dif. 
charge of fetid and fluid faces. 


738. The heat by which the altment is fomented, 


and which is exceedingly proper for the ſolution of the 


gelatinous matter, and exciting a beginning putrefac- 


tion, is hence the-principal cauſe of the fetor which is 
gradually produced in the aliment; thence alſo is the 
cauſe of that thinneſs by which the uſetul part of the a- 
liment is fitted for abſorption. But the air alſo, incloſed 
in the viſcid aliment, operates here, as in the ſtomach, 
by breaking the coheſion of the aliments, if any yet re- 
main whole. The inteſtinal water dilutes the little 
maſles of aliment; and if any hard part remains, this 
liquor ſoftens it by maceration. The bile being inti- 


mately mixed with oil, diſſolves the ſame, and renders 


it miſcible with water. C 
CH AP. XXVI. 
65 Of the Large INTESTINES. 
7 91 47 remains, after the chyle has been 


/ V abſtracted, conſiſts of ſome portion of the 
bile, but mucilaginous and degenerate ; ſome part of 


the human mucilages; moſt of the earthy parts that were 


lodged in the food; and all thoſe parts which by their 


acrimony were rejected by the abſorbing mouths of 


the lacteals, yet changed by means of putrefaction 
(736.); with all the ſolid fibres and membranes, whoſe 
coheſion was too great to be overcome by the macera- 


tion and-periſtaltic motion in the inteſtines. . 


740. All theſe remains paſs from the extremity of 
the ileum into the cæcum, in which they are collected 
and ſtagnate ; namely, the extremity of the ſmall in- 


teſtine, called the i ſ eum, applies itſelf obliquely, in ſuch 


a manner, to the right ſide of the colon, reſting upon 
the right ileum and its muſcle, that, in general, it 2. 


ſcends in a curve, but more in its lower ſide, and [cls 


— Son” — 
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in its upper, which is almoſt tranſverſe. But finally, 
the nervous and villous parts of the ileum are ſo ex- 
tended betwixt the departing fibres of the muſcular 
and nervous coat of the colon, as to hang pendulous 
5 within the cavity of this large inteſtine, with a double 
J eminent wrinkle or ſoft fold, compoſed of the villous 
. and nervous coat of the thick inteſtine, and of the ſmall 


e inteſtine likewiſe, and of the interpoſed fleſhy fibres of 
i the ileum and colon, joined together by a good deal of 


ole tended cone or little inteſtine, variouſly incurvated, 
ra WM ſometimes downward, and full of ſmall mucous glands, 

which pour out a gluey mucilage to the feces; but, in 
of the fetus, the colon itſelf is extended into a conical ap- 
ted fendix. But the weight of the ſuperincumbent feces, 
in- W depreſſing the ſpace on the right fide of the appendix; 
uch the ſtrength of the cellular texture uniting the left part 
pon of the cæcum with the ileum, of the fleſhy fibres uni- 


| 
| 


OO 


— — 
— 2 


, the cellular ſubſtance. The upper tranſverſe fold is T 
. ſhorter, as the lower is broader and more aſcending, 4 
fo being conjoined together by a ſmall production of the L. 
is W fame kind, more eſpecially in the right ſide, adjacent j 
i- to them. Betwixt theſe two folds, the mouth of the i- in 
rs leum opens, like a traniverſe ſlit. But when this inte- | 
{tine is inflated, the ſtructure of it changes very much, I 
repreſenting theſe parts to us under the figure of mem- 1 

branes and hard valves. After the cellular plate has 1 

been entirely removed from them, the ileum comes i" 

clean out from the colon, and the valvular appearance in 

is no more to be ſeen; but if a large part of it only be | 

drawn out, leaving a ſmall portion inſerted behind, it i 

en reſembles a ſphincter. 6987 | 
he 741. Below the entrance of the ileum, at the diſtance ' 
of of ſome inches, the great inteſtine deſcends and forms ö 
ere à blind or impervious extremity, called the cæcum, 1 
eir relting upon the ileum. From the lower part of this, b 
of towards the right ſide, extends a ſmall worm-like pro- "| 
ion W ceſs, in adults of conſiderable length, like a long ex- 1 


. 
— — 
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t 2- W ting both inteſtines; the very contractile force of the 
leſs W ligaments; the fitneſs of the anterior.ſac of the cæcum, 1 
in 8 | which ll 
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which eaſily receives the faces from the inteſtinum 
ileum; all contribute to remove the appendix from the 
| middle, and make it to go out from the left extremity 
of the colon: and thus is produced the thick and pen- 
dulous globe of the colon lying fartheſt to the right 
ſide, and which is proper to adult perſons. When, 
therefore, the remains of the alimentary maſs are ſent 
from the ileum into the colon, they fall by their weight 
firſt into the cavity of the cæcum, or impervious bag- 

like appendix: here, by ſtagnating, and the warmth 
of the parts, they begin to putrefy, according to their 
particular nature; and here, eſpecially, the fetid ſmell, 
obſervable in the execrements, begins. 

742. The colon is an inteſtine altogether continu- 

ous, as one and the ſame with the cæcum; namely, the 
largeſt of the great inteſtines, and by much the ſtrong- 
eſt. Beginning upon the ileum (740.), it aſcends over 

the right kidney, and lies under the liver, with an angle 
in the right hypochondrium; being connected to the 
viſcera, on each ſide, by the peritonæum. From thence 
it paſſes under the liver and ſtomach, for the molt part, 
tranſverſely to the ſpleen, under which it ſtretches 
(676.), and in the deep receſs under the left ribs is of- 
ten twiſted upon itſelf. From thence, again, continu- 
ing its deſcent to the left ileum, it forms a large flex- 
ure (658.); from which flexure it is continued, in its 
lower part, through the pelvis, under the denomina- 
tion of rectum. | 

743. The ſtructure of the odlow is in general the 

ſame with that of the ſmall inteſtines, but it has ſeveral 
things peculiarly differing from them. And firſt, all the 
longitudinal fibres are collected together into three 
bundles which run through the whole extent of the in- 
teſtine; and of theſe one, and that the largeſt, lies na- 
ked, the other ariſes from the omentum; and the third 
is contained in the meſocolon. Thefe are ſhorter than 
the inteſtine, and contract it ſo that the nervous and 
villous membrane (744. ) protuberates inwardly. Theſe 


fibres are connected moſt accurately with the external 
a coat 
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coat of the inteſtines ; but in the intermediate places, 
and chiefly at the meſocolon, is ſeated the firſt cellular 
ſtratum repleniſhed with fat. At firſt, being dilated, 
they adhere to the vermiform appendage. In the ex- 
tremity of the colon there are often only two ligaments, 
where the two leſſer join into one. They diffuſe them- 
ſelves upon the rectum in ſuch a manner as to occupy 
the whole. $1916 1541 
1744. Again, the fleſhy and nervous coat, and third 
cellular ſtratum, with the villous tunic of the colon, are 
extended into much larger wrinkles in the parts be- 
twixt the ligaments, often projecting in a threefold 
rank, ſuſtained by the ligaments, that they may be able 
to reſiſt and ſupport any ſhock or preſſure from the 
motion of the fæces. In the beginning of the colon, 
they obſerve their three-fold order, exactly enough, at 
regular diſtances; but in their progreſs they vary more 
by degrees, being leſs, ſometimes double, often ſoli- 
tary, {mall and large intermixed, or none at all. Where 
the ligaments which contract the colon diſappear, theſe . 
valves almoſt diſappear entirely. Laſtly, the villous 
coat is thinner, without vill, but porous and wrinkled, 
furniſhed as well with large peculiar pores of its own 
leading to round folicles or cells which are ſolitary, as 
with innumerable ſmall pores leading to ſmaller follicles, 
| both which ſupply a great quantity of mucus. 
| 745. The blood-veſſels of the large inteſtines are 
partly from the greater and left meſenterics, and partly 
from the hypogaſtrics. The middle colic artery ariſes 


| from the large meſenteric trunk, as that deſcends be- 
; hind the tranſverſe meſocolon, where it ariſes up with 
5 one, two, and ſometimes three branches, going to the 
b right fide with the ilio-colic; and to the left, where, 


. with the lower meſenteric, it meets it in a very large arch, 
J which makes the moſt conſiderable arterial inoſculation 
1 in the whole body. Again, under the meſocolon, from 
1 the ſame large meſenteric artery, ariſes a conſiderable 
8 branch that goes directly to the fold of the ileum with 
li the colon, and upward to the right colon with the middle 

FG colic ; 
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colic ; but to the left it runs together with the meſen- 
teric, out of the middle of which it gives a branch that 
runs along the worm-like appendix of the meſocolon, 

and terminates itſelf in both the anterior and poſterior 
fold, by which the ileum is inſerted into the colon. 
Laſtly, the lower meſenteric, ariſing by its proper 
trunk from the aorta, betwixt its bifurcation and the 
renal arteries, goes to the left colon: above, it runs b 

a large arch, together with the middle colic, and being 


bent downward i in three or four trunks, it ſpreads over 


the flexure of the colon, and deſcends even into the 


rectum. Here the rectum receives various branches 


from the middle hemorrhoidal, ariſing from the laſt 
trunk of the hypogaſtrics, and conjoined with the for- 
mer. The ultimate arteries are from the ſame trunk, 
but diſtributed without the pelvis. We neglect here 
the ſmaller colics, ariſing from the ſpermatics, interco- 
ſtal, omental, capſulary, and lumbal arteries. The 
veins, taking the ſame courſe with the arteries, run to- 
_ gether into the gaſtrocolic, and the internal hemorrhoi- 
dal, and hence into the vena portz; laſtly, they unitc 
with the middle and external hemorrhoidals, and the 
trunks of the iliacs. 

746. The diviſion of the veſſels to the large intel- 
tines, differs much from that of the ſmall inteſtines, 
The arches the trunks ſend off, are neither fo frequent 
nor ſo often ſubdivided; they run further entire upon 
the inteſtinal tube, accompanied with fewer glands, and 
their branches are diſtributed not fo much like trees; 
they are divided by leſſer angles, more flexible, and 
form fewer net-works in the cellular ſubſtance ; but 
they diſtil an exhaling moiſture into the cavity of the 
inteſtines, as the veins likewiſe abſorb a thin fetid va- 

pour from the fæces. The external, and perhaps alſo 
the internal ones, ſwelling into variees, pour out the he- 
morrhoidal blood; which is always preternatural, al- 
though ſometimes infarctions of the veſſels of the porta 
are relieved by that evacuation. 


747. But there are alſo lymphatic reſſels 85 
rom 
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from the whole tract of the colon and rectum, which 


conjoin with thoſe of the loins. We are not without 
examples of the chyle entering theſe lymphatics from 


the colon inſtead of lymph; which is an argument that 


they are of ſome further uſe in this part, by conveying 
nouriſhment to the blood. 1 1 . 
748. The nerves of the large inteſtines are, from the 
left colic plexus, compoſed by the deſcending branches of 
each renal plexus, and others ariſing from the interco- 
ſtal trunk of the thorax and loins, with others produ- 
ced from the large meſenteric plexus. Theſe nerves 
accompany the lower meſenteric artery, and paſs with 
them to the colon. The lowermoſt nerves ariſe from 
the plexus juſt mentioned, and go to the rectum, with- 
in the pelvis; others are from the lower intercoſtals, and 
the nerves of the ſacrum, which terminate likewiſe in 
the rectum. Theſe nerves are of the ſmaller kind; 
which renders the inteſtine leſs ſenſible, that it might 
better ſuſtain the preſſure of the hard and acrid faces. 
748. The inteſtinal feces, therefore, retained in the 
blind beginning of the colon or large inteſtine (740.), 
there grow dry by the abſorption of moiſt vapours, ſo 
a8 to be capable of receiving a figure from the round 
contracted parts of the colon; they aſcend from the 
bottom of the cæcum, elevated by the long ligaments, 
which end in the worm-like appendix. And here the 
manner in which the feces are propelled by the con- 
traction of the circular fibres, appears better than in the 
mall ones. The longitudinal fibres of the inteſtine, 
being attached to the contracted parts as fixed points, 
draw up and dilate the lower parts of the inteſtine; then 
the next parts of the inteſtine, to which the fæces are 
brought, being irritated and contracted in like manner, 
re immediately after drawn together by the round and 
long fibres, by a ſucceſſive repetition of which the faces 
iniſh their courſe entirely, through the whole large in- 
teſtine, for the moſt part in 24 hours in a healthy per- 
ſon. For wounds in mankind, and the comparative 
matomy of brute animals, demonſtrate this'periſtaltic 
WT - "4 6 motion 


396 4 N TE S T1 NE 8. Cap. XXVI. 


| motion of the inteſtines to the eye; which is alſo con- 
| firmed by the antiperiſtaltic motion, and its conſequen- 
| ces, by which the matter of olyſters is returned up 
through the mouth. The ſame fibres reſiſt the air 
contained in the inteſtines; and wind isſaid to be ge- 
| 1 nerated as often as theſe fibres being overcome by its 
| impulſe yield, and the inteſtine is dilated. 
750. While the groſs feces aſcend by the folds (740.) 
or valves of the ileum, the weight of them depreſs the 
lower fold to the left fide, which draws back the liga- 
ment common to each valve, in ſuch a manner as to 
compreſs and exactly cloſe the upper fold downward, 
that nothing may return back info the ileum ; which 
might eaſily happen in a fluid ſtate of the feces, if this 
port was not fo accurately ſnut up. The feces, when 
in danger of falling down from the upper parts, depreſs 
the upper valve, and thus accurately exclude them- 
felves, This happens very exactly with the faces, but 
not ſo accurately with water. From thence they con- 
tinue to move ſlowly forward, more dry, conſiſtent, and 
figured by the ſame cauſes (749.) through the whole 
tract and repeated flexures of the colon, which is ſome- 
times of five or ſeven feet in length, ſo as to retain the a 
fœces a ſpace of time ſufficient to give no interruption to F 
the affairs of human life; which time is leſs in propor- 0 
tion than twenty - four hours, as the {mall inteſtines re- I 
| tain their contents a ſhorter interval of the ſame ſpace. T 
10 
b 


751. At length the figured excrement falls into the 

rectum, Which is inflected firſt a little downwards and 

then forward, of a broad depreſſed figure, at firſt de- 
ſeending contiguous to, and afterwards ſpread under, tt 
the bladder, or vagina, but connected more with the is 
former than the latter. Here, for a great while, and el 
often to a great quantity, the fæces are collected to- cy 
gether, in a part which is looſe, or openly ſurrounded 
with ſoft viſcera and muſcles, with a good deal of fat. 
75 2. The ſtructure of the rectum differs very much 
from that of the other inteſtines. The external mem- 
nne or eee is only ſpread before b 
| chin 


, p 


* 


Cray. XXVI. INTESTINES. 397 
behind it is ſupported by a broad ſtratum of the cel- 


lular ſubſtance, repleniſhed with fat, and many conglo- 


bate glandules, conneQing this inteſtine all the way to 
the os facrum. The mutcular fibres in this inteſtine 
are much ſtronger and more numerous, more eſpeci- 
ally the longitudinal ones, than in the other inteſtines ; 


being compoſed of the three ligaments of the colon, 
expanded and ſeparated firſt over the anterior face, and 


then over the whole inteſtine; which they dilate a- 
gainſt the advancing faces, and draw back the in- 
teſtine after it has excluded them. But the tranſverſe 
fibres are allo ſtrong ; and the laſt of them are oval, 
forming a protubefant ring, which is the internal 
ſpincter itſelt, by which the opening of the anus is 
cloſed. 

75 3. Moreover, the villous tunic, extremely full of 
pores, and of a rough ſurface, full of reticulated poly- 
gonous and tender wrinkles, has likewiſe ſome ſinuſes 
peculiar to itſelf. Namely, that part of the inteſtine 
which 1s next to the {kin or outward opening, forms a 
white firm circle like a valve, into which deſcend the 
longitudinal folds, but incurvated and approaching one 


to another in the circle itſelt. Betwixt thoſe folds, 


are intercepted ſinuſes, hollow upwards, and of a greater 
depth towards the lower extremity of the inteſtine. 
Into the cavity of theſe open the mouths of the large 
mucous glandules; while the margin of the anus itſelf 
is defended by ſebaceous glandules, that it might not 
be excoriated by the harder acrid faces. 

754. There are alſo proper muſcles which govern 
the anus, Of theſe the outermoſt is the ſpendter, which 
is broad and fleſhy, conſiſting of two plates of half- 
elliptic fibres, which croſs each other towards the coc- 
cox, and towards the genital parts. And there they 
are inſerted by fleſhy bundles into a callous cellular 
fabric deſcending from the coccyx. But forward, they 
are firmly attached, by denſe portions of the ſame kind, 
to the ſkin of the perinzum ; but by three ſtronger 
portions in the middle, and two in the ſides, they are 

| "40 2 inſerted 
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inſerted into the bulb of the uretha, whoſe lateral parts 


they ſurround, betwixt the ſphincter and levator. The 
fibres, therefore, of the ſphincter, placed betwixt tht 
anterior and poſterior face of the rectum, aſcending in 
a direct courſe, cloſe the opening of the anus, which 
they ſurround. With the internal ſpincter, the external 
one is conjoined by fleſhy portions, that they may co- 


operate together. The conſtriction of them is not 


perpetual but voluntary; for the anus feems to cloſe 
itſelf naturally, if the ſmallneſs of its opening be com- 
pared with the largeneſs of the inteſtine above, and 
with the correſponding wrinkles (7 53.), aided by the 
ſtrength of the tranſverſe fibres of the internal ſpincter, 
and the incumbent bladder. 

755. But there is another office belonging to the 
levators, which are broad complicated muſcles. Ihey 
deſcend broadly from betwixt the oppoſite protube- 
rances of the offa iſchia, placed under the rectum and 
bladder; and ſerve to ſuſtain the rectum on each fide, 


and prevent it from ſubſiding, or from an unſightly 
everſion. Moreover, the ſame fibres of the levator, 


declining broadly from each other, in the nature of a 
ſphincter, to which they join, ſerve to dilate its orbicu— 
lar fibres, and open the anus; but, at the ſame time, 
they both elevate and ſuſtain the inteſtine from pro- 
lapſing downward by the preſſure of the hard faces, 
They ariſe, as is well known, from the ſpine of the 
iſchium, os ileum, and ſynchondroſis of the oſſa pubis, 
terminated by the margin of the great foramen of the 
pubes, and that part of the iſchium, which is above the 
tubercle. Finally, they meet together in one above 
the coccyx, into which they are inſerted * numerous 
fibres. 

756. Therefore, ws the fæces are collected 
to . quantity, within the rectum, ſo as to be trouble- 
ſome by their weight, irritation, or acrimony, they 
excite an uneaſineſs through the adjacent viſcera; and 
are then urged downward, by a voluntary preſſure 


fhrough the {traits of the collapſed inteſtine (754. uy 1 
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the force of the incumbent diaphragm, exciting an 
effort; which urging dounward with great force, the 


Bae of the abdomen, which is always full, are deter- 


mined downward, through the inner rim of the pulvis, 
ſo as to urge upon the contents of the leſs refiſting 
bladder and rectum. When the reſiſtance of the anus 
is thus overcome, the compreſſing forces of the dia- 
phragin abate, and the fæces continue to diſcharge 
from the body, urged only by the periſtaltic motion 
itſelf of the inteſtine. After the faces are expelled, 
the inteſtine 1s drawn back or up into the body, by its 


longitudinal fibres; after which, the opening of the 


anus itſelf is cloſely contraſted by the two proper 
ſphincters, as at firſt, 

757. Theſe feces in man, * carnivorous animals, 
are very fetid, almoſt putrid, ſubalkaline, ſoft, and 
contain much oil intimately mixed with ſalts, which 
are left both by the aliments, as well as by the bile and 
other humours of the human body. An acrid and 
fetid water returns from the fæces into the blood; 
hence, coſtiveneſs in fevers is hurtful, as it increaſes 
putrefaction by the effuſion of the above-mentioned 
matter. 


C HAP. XXVII. 
we the Chyliferous VESSEL Ss. 


758.0 HE chyle is a white oily juice (736.) ex- 

tracted from the aliments, which is after- 
wards poured into the blood. That its principal com- 
poſition is of water and oil, ſeems evident, from the 
ſweetneſs of its taſte, from the whiteneſs of i its colour, 


from its aceſcent and coagulable nature, and from its 


lightneſs by which it ſwims on the blood: in all which 
properties it very much reſembles an emulſion. It is 
compoſed of a vegetable farina, with animal lymph and 
oil. It every where retains the properties of * 54 
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latile and oily aliments. It changes into milk with very 
little alteration. But afterwards it becomes more ma- 
nifeſtly glutinous; ſince the pellucid ſerum it contains, 
either by exhaling the watery part, or by applying an 
intenſe heat, coagulates into a kind of jelly. 

759. That the chyle is abſorbed into the lacteal veſ. 
ſels, by the adhering villous coat, has been a long time 
known, by experiments of injecting tinctured liquors, 
which readily deſcribe the ſame courſe; from the white 


liquor of the lacteals, let out from blood-veſſels ; and 


from the venous nature of them. But late experiments 
have taught us this in a much better manner. The 
chyle is abſorbed by a ſmall opening in the extremity 
of each of the villi, by the ſame force which is com- 
mon to all capillary tubes, by which it is taken up into 
the cavity of the abſorbing duct at the time when the 
inteſtine is relaxed; but the veſicle, by which the ab- 
ſorbing duct begins i in the inteſtine, being preſſed by 


the ſucceeding conſtriction of the muſcular fibres in the 


periſtaltic motion, urges the contents further on into 
the duct, which begins to appear within the ſecond cel- 
lular ſtratum. But there is a two- fold ſtratum of theſe 


abſorbing veſſels, one anterior, the other poſterior, as 


we Merved before of the blood-yeſleis (729.). From 
thence, uniting into a larger canal in the firſt cellular 
ſtratum, the abſorbed liquor enters into the lacteal veſ- 
| fel, which, in general, follows the courſe of the arte- 
ries, and likewiſe accompanies their arches, but con- 
joined with others fimilar to it into a very obliquely 
angled net-work. This kind of veſſels hitherto has been 

obſerved only in quadrupeds. In the large inteſtine 
they ariſe without the above-mentioned velicle. Very 
many. ariſe from the firſt part of the ſmall inteſtines un- 


der the meſocolon; ſome from the duodenum, and 


ſome from the large inteſtines themſelves. 

| 760. The lacteal veſſels are furniſhed with 1 in 
the very firſt cellular texture of the inteſtine, like thoſe 

of the lymphatics, joined together by pairs, of a ſemi- 


lunar figure (57.9, which admit the chyle _ 1 5 
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the inteſtines, but prevent its return, and ſuſtain its 
weight. Through this whole courſe, the chyle is ur- 
ed on by the periitaltic motion of the inteſtines, as 


well as by the contractile force of the veſſels themſelves, 


which, even after death, is ſtrong enough to propel the 
chyle ; to which add, the conſiderable preſſure of the 
abdominal muſcles, and other parts, determined by the 
valves. 

761. But betwixt the plates of the meſentery, at the 
diviſions of the veſſels, are found an infinite number of 
fmall conglobate glandules, but ſomewhat ſofter and 
more ſpungy, made of a cellular texture, full of juices, 
covered with an external membrane, leſs hard than in 
other parts, and painted with numberleſs ſmall blood- 
veſſels. Some lacteal veſſels are ſeen to paſs theſe 
glands: molt part enter them; and, being divided and 
ſubdivided through their cellular fabric, compoſe the 
greateſt part of the gland, And, again, other laQeal 
veſſels are produced out of every gland; and, being 
mutually joined among themſclves, go off in. little 
trunks, of which the ultimate and largeſt ones go out 
from the gland. In the fame manner the chyle enters 
ather glandules twice, thrice, or four times; nor does 
any lacteal veſſel arrive at the thoracic duct without en- 
tering ſome of theſe glandules, although it always paſſes 
by ſome without entering them. But that this 1s the 
true courſe of the chyle, by which it paſſes from the 
inteſtines to the meſenteric glands, appears from a liga- 
ture, by the veſſel growing turgid betwixt the ſaid liga- 
ture and the inteſtine; and from ſcirrhoſities in the 
glands, by which they are rendered more conſpicuous z 
and from the nature of the valves themſelves hindering 
any return back to the inteſtines. 

762. What alteration the chyle undergoes within the 
cellular fabric of theſe glands is not yet ſufficiently 
known ; but it appears, in general, that ſome thin liquor 

diſtils from the arteries in this part, ſerving to dilute the 
chyle, into which it is poured, For it is obſerved, that 
Mer the care has ſurmounted all the glands, it appcars 
Sel; more 
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veſſels to the thoracic duct; from ligatures made on 
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more watery; and thin liquors, injected through the ar- 


teries, paſs out into the cellular fabric of the glands, and 


mix with the chyle. Laſtly, that kind of cream appears 


manifeſtly in the glandules of infants. x 
763. From the laſt glandules, which are collected to- 


gether in the centre of the meſentery, the lacteal veſſels 


go out very large, and few, to the number of four, five, 
or more, which aſcend together with the meſenteric ar- 


tery, and intermix with the lymphatic plexus, that 


aſcends from all the lower parts of the body, crecps o- 
ver the renal vein, and then goes along with that which 
takes its courſe behind the aorta from the lumbal glan- 
dules, and with the hepatics. Here the lymphatics take 


a variable courſe, but moſt frequently terminate in a 


veſicle of conſiderable breadth at the fide of the aorta, 


betwixt that and the right appendix of the diaphragm: 


there it uſually appears ſomewhat turgid, two or more 
inches long; and often aſcends above the diaphragm 
into the thorax, conical both above and below: it is 
called the receptacle of the chyle. In this the gelati- 
nous lymph of the lower limbs, and of the abdominal 


viſcera, mixes with the chyle, and dilutes its white co- 
lour; thus ſometimes it appears filled with a pellucid or 
reddiſh humour, but frequently alſo with a white milk. 


But there are ſome inſtances where there are only two 
or three ſmall and narrow ducts, inſtead of this recep- 
tacle or ciſtern of the chyle. This, however, is moſt 


frequent, and ſuffers a confiderable alternate preſſure 


from the diaphragm and aorta, by which the chyle is 
moved faſter through it, in proportion as the light of 
the ciſtern is greater than that of the thoracic duct, into 
which it empties itſelf. Yet ſometimes, though rarely, 


this veſicle is ſo ſhort, that it may be compared with an 
egg; but for the moſt part it is broadeſt in the middle, 


and decreaſes conically towards each end. 

764. That the chyle comes from the inteſtines into 
this duct, is ſhewn from injections, by which quick- 
filver has ſometimes been driven from the firſt lacteal 


the 
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the duct itſelf, or the red veins which receive it, and 
by which the firſt and ſecond lacteal veſſels ſwell; and 


from the manifeſt flux of the chyle into the thoracic 


duct when the ligatures are removed. 

765. The thoracic duct, as it is called from its courſe, 
is generally ſingle; or, if it be double for ſome part of 
its courſe, it ſoon after unites into one again, which 
goes behind the pleura, betwixt the vena azygos and 
the aorta; and, aſcending in an inflected courſe, it re- 
ceives in its way the lymphatic veſſels of the ſtomach, 
wfophagus, and lungs, and paſſes through the conglo- 
bate glands, of which there are many. incumbent on 
and about it; and theſe lymphatics, as they advance 
towards the duct, are collected into large bunches. It 
is, in general, cylindrical; and often forms inſulations, 
by ſplitting or dividing-into two or more; after which 
it unites into one again, more eſpecially in its upper 
part. It has few valves, and thoſe not very conſpicuous. 
About the fifth vertebra of the back, it generally croſſes 
behind the ceſophagus, and then aſcends along the right 
fide of the thorax, behind the ſubclavian blood-veſlels, 
till it has arrived near the ſixth vertebra of the neck. 

766. There, bending down, it often divides into 
two, and each deſcending. branch dilates into a ſort of 
veſicle that enters, cither with diſtin& or united open- 
ings, into the juncture of the ſubclavian and jugular 
vein internally, by an oblique courſe from the upper, 
polterior, and lateral part downward towards the left, 
and forward, going either with one or with two branches 
under the ſubclavian, on the outer ſide of that juncture. 
lt has a true circular fluctuating valve placed over it, 
which keeps off the blood by its deſcent. It is rarely 
otherwiſe diſpoſed ; and more rarely ſplit into two, 
lengthwiſe, for diſtin& inſertions into the ſubclavian 
and yet more rarely apt to ſend off a branch into the 


dena azygos. Near its inſertion it receives the opening 


a large lymphatic veſſel, tranſverſely from the arm; 
and — deſcending from the head, in one or more 
runks, | | | 

__ 0 | 767. That 
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767. It appears that the chyle flows through the 
thoracic duct into the blood ; becauſe, on tying the red 
veins, both the thoracic duct and lacteal veſſels which are 
inſerted into it ſwell up. 

768. I have attributed the firſt cauſe. of motion in 
the chyle, and of its abſorption, eſpecially to the attrac- 
tion of the capillary veſſels, which obſerves alternate 
pulſes with the periſtaltic contraction of the inteſtine, 
The attractile force fills the villoſity; the periſtaltic 
force empties the villoſity, and moves the chyle farther 
forward. The reſt of its motions ſeem to depend on 
the ſtrength of the membrane of the lacteal veſſel it- 
ſelf, which, even after the death of the animal, expel; 
hee chyle, ſo that the veſſels become pellucid, — 552 be. 
fore were milky. The alternate compreſling force of 
the diaphragm alſo is of ſome efficacy in this caſe, and 
the motion of-the chyle through the thorax 1s ſomewhat 
accelerated by the conduit itſelf ; which being prefled, 
moves the chyle ſo much the more quickly forward, as W 7 
itſelf is larger than the thoracic duct. 

769. The chyle, mixed with the blood, does not I ti 
immediately change its nature; as we "Sp from the Pt 
milk, which is afterwards 3 of it. But after five ag 
or more hours have paſſed from the meal, almoſt to WM ha 
the twelfth hour, during all which ſpace a woman will WF lar 
afford milk; after it has circulated near 80,000 times IM thi 
through the body, fomented with heat, and mixed with il 
a variety. of animal juices, it 1s, at length, ſo changed, WW fid 
that a part of it is depoſited into the cellular ſubſtance, ¶ cui 
under the denomination of fat; a part of it is again I que 
configured into the red- blood globulcs (147.); another WM tha 
part, that is of a mucous or gelatinous nature, changes 
Into ſerum; and the watery parts go off, in ſome men- 
ſure, by urine, in ſome meaſure exhaled by perſpira- 
tion; while a ſmall part is retained in the habit, to 
dilute the blood. Noris it any thing uncommon for a 
pellucid lymphatic liquor to fill the lacteals, in a dying 
animal, inſtead of chyle; or for ſome of them to ap- 
"oor milky 3 in one part of the meſentery, and limpid ot 
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pellucid in another; ſince, as to their fabric and uſe, 
they alſo agree to anſwer the end of lymphatics. There 
are not, therefore, two kinds of veſſels from the in- 
teſtines ; one to carry the chyle only, and another pe- 
culiarly for the conveyance of lymph. | 

770. After the digeſtion has been completed ſome ' 
time, the lacteal veſſels abſorb pellucid watery juices 
from the inteſtines, whence they appear themſelves 
diaphanous; but the thoracic duct is more eſpecially 
a lymphatic of the largeſt order, conveying all the 
lymph of the abdomen, lower extremities, and moſt 
parts of the body, to the blood (53.) 


CH AP. NI. 
Of the KIDNE Ss, BLA DD ER, ard UriNE. 


HE chyle which is taken into the blood, 
contains a good deal of water; the propor- 
tion of which would be too great in the veſſels, ſo as to 
pals into the cellular ſubſtance, if it was not expelled 
again from the body. Therefore a part of this is ex- 
baled through the ſkin (436.); and another part, as 
large, or often larger than the former, is ſtrained 
through the kidneys, and is expelled out of the body. 
772. Theſe kidneys are two viſcera, placed on each 
ide the ſpine of the back, behind the peritonzum, in- 
cumbent upon the diaphragm, and upon the pſoas and 
quadratus muſcles of the loins; but in ſuch a manner, 
that the right kidney is commonly placed lower and 
more backward than the left. Before the right kid- 
ney is placed the liver, upon its upper part (690.), and 
then the colon covers the reſt of its anterior face; and 
me left kidney is alſo covered by the ſpleen, ſtomach, 
part of the pancreas, and the colon. They are tied by 
reduplications of the peritonzum to the colon, duode- 
num, liver, and ſpleen, Their figure is externally con- 
ix, with a ſemielliptic deficiency in their inner fide ; 
5 3 laterally 


771. 
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laterally they are flat or depreſſed, inwardly hollow, 
unequally divided into one upper, or longer and thicker 
plane, and lower ſlenderer extremity, They are firm- 
ly inveſted by a ſtrong external membrane, which is 
denſe, adheres very cloſely, and does not come from 
the peritonæum. Betwixt that membrane and the 
peritonæum of the loins, there is always interpoſed a 
conſiderable quantity of fat, by which the whole ſur- 
face of the kidney is ſurrounded on all ſides, and a 
neſt is completed, which the kidney does nat totally 
fill, though anſwering to its ſhape. From the kidiey 
| the peritonæum aſcends to the liver, ſpleen, colon, aud 
diaphragm, and prepares as it were ligaments for the 
kidney. 

77. The bleod-veſſels of the kidneys are very large, 
as well the arteries, which together exceed the me- 
ſenteric, as the veins. And firſt, the renal arteries pal; 
out from the aorta under that of the meſentery, not 
always in the ſame manner, yet ſo that the left is com- 
monly ſhorter than the right, and cach of them fre- 
quently in two, three, or four diſtin& trunks. From 
thoſe trunks ariſe the renal arteries of the lower fort, 
with the adipoſe ones belonging to the fat cortex 
or capſule of the kidney (772.); and not unfrequent)) 
they give origin to the ſpermatics. The fat, rather 
than the kidney, receives the ſmaller branches from 
the ſpermatics, and arteries of the loins. The arterics 
are thick, ſo that there is a great quantity of mem- 
branes in proportion to their light; they are alſo made 
of very ſtrong ones, and exceed the ſtrength of the 
aorta by a third part. 

774. The renal veins are very large, more eſpecial- 
ly the left, and more inconſtant in their courſe than 
the arteries: for the tight is often without a branch, 
ſhort and concealed ; while the left always generates the 
ſpermatic and capſular vein of the ſame. ſide, and al. 
moſt conſtantly receives the laſt branch of the vena fine 
pari; and being of a conſiderable breadth, it extends a 
long _ — and produced to the before 


the 
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the aorta, with the duodenum incumbent upon it- 
Both the arteries and veins of tlie kidneys ariſe from 
the great trunks laterally, a little deſcending in an ob- 
tuſe angle; and divide themſelves into many branches, 
a little before they enter the kidney. That the paſſage 
of the blood through the renal arteries into the veins is 
very expeditious, readily appears from the eaſy courſe 
that is afforded to water, wax, or even air, injected. 
Ihe uppermoſt veins of the fat of the kidneys come from 
the capſular veſſels, the middle from the renal ones, 
and the lowermoſt from the ſpermatics, 

775. There are hmphatic veins, conſiderably large, 
found about the renal blood-veſlels, which give origin 
to the ciſtern of the chyle (763.), which are faid to re- 


ceive the diſperſed . that are ſpread under the 


cellular coat of the kidney, and which are rendered 


manifeſt by putrefaction, or liquor injected into the re- 


nal arteries, or even into the ureter. 

776. The nerves of the kidneys are "We but nu- 
merous ; ariſing from a conſiderable plexus, ied on 
cach ſide with ganglions which are generated by the 
branches of the great ſemilunar ganglion, conjoined 
with others from the intercoſtal trunk, creeping along 
from the thorax itſelf. They enter the kidney, toge- 
ther with the artery, and ſend off the middle meſente- 
ric (746.), and likewiſe the ſpermatic nerves. As theſe 
nerves are ſmall, they afford but a moderate degree of 
ſenſibility to the kidney. 

777. Upon the top of each kidney is ſeated the re- 
nal capſule; which in the fetus is large, even larger than 
the kidney itſelf, but not afterwards increaſing in the 
adult: it is glandulous, of the conglomerate kind, di- 
vided into lobes, of an oval ſhape in the fetus, and tri- 
angular in the adult; and connected on the right ſide 
to the liver, ſpleen, pancreas, on both ſides to the dia- 
phragm and kidney ; to all which it adheres by as ma- 


ny connecting twigs, From a careful obſervation, it 


ſeems to be inwardly hollow, ſeparable like a ventricle, 
af a ſmooth ſurface, and terminating inwardly, as it 
cut 
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cut with a razor, full of a liquor of a yellowiſh red co- 


Jour, and of a fluid conſiſtence, almoſt like blood. The 
arteries of theſe capſules are many, chiefly of three 


kinds; the uppermoſt from the phrenics, the middle 
ones from the aorta, and the lower ones from the renals ; 
but the veins are only a large one on each ſide, that of 


the right to the cava, and the left to the renal vein of 
the fame fide. The ſaid vein creeps almoſt naked, in 


branches, through the tender ventricle, in a ſulcus, di- 


viding the capſule, and ſends branches through its in- 


ternal ſuperficies. The ,uſes of this gland are as yet 1 
unknown; although we are led to believe, from the 


ſituation, that it is ſubſervient to the kidney, and of 
reater uſe to the fetus ; ſince it is conſtantly found 
near the kidneys, and in ſo many different animals. It 


has no viſible excretory duct, nor does it diſcharge any 


juice, by viſible pores, into the vein. 

778. The internal fabric of the kidney is ſimple e- 
nough, and ſufficiently known. The blood-veſſels ha- 
ving entered the interval betwixt the upper and lower 
ſtratum of the kidney, ſpread into its ſubſtance, ſur- 
rounded with a cellular ſheath, and divide into branches 
which go out between the branches of that which is 
called the artery of the pelvis, by columns interpoſed 
betwixt the papille. From thence, both in the papilla 
and among them, making arches, they ſurround the 


origin of the papillze, nearer to the circumference; but 
"ſometimes joined by ſmall branches : from whence pro- 


ceed innumerable little twigs, of which ſome return 
into the papillæ by the intervals between them and the 
columns; others tend towards the external ſurface of 
the Kidney, and ſometimes, paſſing through the proper 
coat of the kidney itſelf, enter into its adipoſe cover- 
ng. where being changed into minute ſerpentine curls, 

fleted again towards the trunk of the artery from 


whence they roſe, they form a boundary to the Kkid- 


ney, and are then gradually ſtretched out and mix 


_ themſelves among the uriniferous tubes. But from the 


cortex, as it were by ſome little en, are produced 


bundles 
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bundles of the uniferous tubes collected in great num- 
bers into threads, of which every one contains very 
many little tubes. That they are continuous with the 
arteries, or at leaſt that they receive their branches in- 
to them, we know, from experiments which ſhew that 


water, or even air, paſles eaſily from the arteries of the 


kidneys into the ureter; and laſtly from diſeaſes, in 
which the blood takes the ſame courſe. Between theſe 
papillæ, and about their origin, are ſituated ſome round- 
iſh knots, which the lateſt anatomiſts take to be the ar- 
terial glands, producing the proper and more narrow 
urinary ducts. Between thele ſmall ducts run many 
arteries parallel to one another. It is probable, that the 
cortex conſiſts of curved veſſels, which eminent anato- 
miſts. have fuppoſed to be ſmaller than the red ones. 
779. Thoſe uriniferous ducts, gradually converging 
towards the middle of the kidney, are joined together 
like rays; and are inſerted in great numbers into one 
blind duct, ſuch as perfect the reſt of the papillæ; and 
each of which is terminated in its convex extremity 
by conſpicuous pores. The number of theſe papillæ is 
not altogether certain, but there are thirteen or more 
of them; ſome of which are obſerved to be ſimple, 
ſome triple, and ſome quadruple. Theſe were in the 
fetus ſo diſtinct, that the kidney then appeared to con- 
ſiſt of as many diſtin& or ſmaller kidneys, as there are 
of theſe papillæ, connected together by a looſe cellular 
membrane; and furniſhed every one with its proper 
cortex of ſerpentine veſſels, and its compages of ſtraight 
ariniferous duds, the baſis of all which is in the cir- 
cumference of the kidney, and their vertices con- 
verge towards the centre. The oppoſite cortices of 
two of theſe little kidneys make a column, becauſe 
it ſeparates two papillzz, In adults, the cellular ſub- 
ſtance being condenſed, unites the renal portions and 
their papillæ into one even kidney; however, it again 
almoſt recovers the condition which it had in the fetus, 
if the 1 intervening cellular plates are relaxed by often 
| | injecting 
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injecting of water. The kidney is alſo remmekäbly larger 
in the fetus than in the adult. 


780. Round the protuberant ſurface of the ſaid pa- 


pillæ, is extended a looſe membranous covering, in 
ſuch a manner, diſtint from the papille itſelf, as to 
form a larger ſpace, like a cylindrical tube or funnel, 
for receiving the papille into its cavity, and ſometimes 
there are two in the neighbourhood of each other. 
Two or three of theſe tubes meet together in one; and 
with others of the ſame kind, they at laſt form by that 
umon three hollow trunks, the upper, middle, and 
lower, which again unite and open, but without the 
kidney, into one conical canal, called the pelvis. 


781. The blood of the renal artery being leſs fluid, 


as is generally believed, than that of the brain, and pro- 


bably ſtored with more water, brought by the ſerpen-. 
tine circles of the arteries, depoſits great part of its wa- 
ter into thoſe rectilineal tubes of the papillæ; a great 
portion of which water contains oils and falts, inter- 


mixed with earthy particles, or ſuch other matters as 


are thin enough to paſs through with it. But the ſmall 


diameter of each uriniferous duct itſelf at its origin, 
and its firm reſiſtance, ſeem to exclude the milk or 


chyle and the coagulable lymph. Hence, therefore, it 


is, that the blood aſſes ſo eakily through the open uri- 
niferous tubes, wh 

celerity ; or that, by a morbid relaxation, they tranſ- 
mit not only the oily parts of the blood, but even the 
milk and falts of the meat and drink. But when the 
ſtrength of the kidney is reſtored by aſtringent medi 
eines, the urine returns to its natural ſtate. The nerves 
likewiſe have a power of contracting or relaxing theſe 
paſſages ; and thus we ſee that urine, which in health 


is of a yellow colour, becomes watery from ſudden 


grief of mind. A vaſt quantity is prepared; equal to 
that of perſpiration, and ſometimes even mote. 

1792. The urine, by fire or putrefaction, ſometimes 
by diſeaſe, and in ſome animals more eafily, changes 


into a volatile alkaline nature, intunately mixed —_ 
feti 


enever it is urged with an increaſed 
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fetid oil, partly empyreumatic, yellow, and volatile, and 
in part very tenacious, to be ſeparated only by the laſt 


degrees of fire, under the denomination of phoſphorus; 
a ſubſtance ſhining of itſelf, and taking fire in the air: 


and laſtly, it abounds more with earth than any other 


juice of the human body, both of a cretaceous and 
ſparry nature; the latter coming chiefly from the drink, 
the former alſo from the ſolid parts of the body them- 
ſelves diflolved and mixed. with the blood. But there 
is alſo a conſiderable proportion of ſea-falt reſiding in 
freſh urine; from which it is even ſeparable, after a lon 

putrefaction, in the making of phoſphorus ; in which 
proceſs a very great part of the urine is changed into 
volatile alkali. Nor is the urine wholly deſtitute of a 
vitriolic acid, or at leaſt one much a-kin to it; both in 
that taken from men, as well as in the ſtale of cattle. 


There is, again, a ſort of fuſible ſalt ſeparable in the 


urine, which is cooling, and a- kin to nitre. In fevers, the 


. olly and ſaline parts of the urine are greatly augmented 
| both in bulk and. acrimony. 1 


783. The ureter being a continuation of the pelvis, 
carries on the urine received from the kidney, by preſ- 
ſure from the incumbent viſcera, the contraction of the 
abdominal muſcles with thoſe of the loins, and the 
force of the circulation urging the blood behind the ſe- 
cerned fluid, and laſtly the weight of the urine itſelf. 
Firſt, the ureter is covered by the peritonæum and cel- 
lular membrane ; but its muſcular coat is weak, ob- 
ſcure, if any: it has then a ſecond cellular coat; a 


firm, white, nervous one; a third cellular one, lined 


with the innermoſt, which is of a ſmooth membranous 
tabric, porous and glandular internally, and in gene- 
ral moderately irritable. It is of different diameters in 
different places, and every where ſwells into veſicles, 
It deſcends over the pſoas muſcle, croſſes over the great 
thac blood · veſſels into the pelvis; goes behind the urinary 
bladder; and in the conjunction of the deſcending and 
tranfverſe portions of the bladder, enters obliquely 
betwixt the muſcular fibres and nervous coat; and fo 
+. 3 E ; again, 
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again, betwixt the nervous and villous coat, in ſuch a 


manner that the mouths of the two ureters are in the 
neighbourhood of each other, and open by an orifice 
obliquely cut off; but they have no valves, neither at 
their opening in the bladder, nor in any part of their 
courſe. From their oblique inſertion into the bladder, 
a protuberant line is formed, by the greater thickneſs 
of the nervous coat, which deſcends to the caput gal- 
linaginis. OO | Tp 
784. That the urine is ſeparated in the kidneys is 
ſhown by the very nature of the thing, as it can be 
drawn out by preſſing on its ſmall canals. That it de- 
ſcends by the ureter is ſhewn by the ſurpriſing ſwelling 
of the kidney, and that part of the ureter which is a- 
bove the ligature, as well as the emptineſs of that part 
which is below it. In the bladder alſo, as well as in the 
kidneys and ureters, there is an immenſe ſwelling as 
often as the bladder cannot receive the urine, or can- 


not emit it; an obſtacle being generated in either 


place. 15 3 . 
785. Nor does there ſeem to be any other way for 
the urine to paſs. For although it is certain, that the 
ſtomach, like all other membranes, exhales a moiſture 
through its coats; though it is not improbable, from 
experiments, that the bladder alſo abſorbs; and al- 
though the paſſage of mineral ſpaw waters, by urine, 
be extremely quick; yet it does not thence follow, that 
there muſt be ways, different from that of the ureters, 
to convey the water from the food to the bladder. For 


the bladder is, on all ſides, ſeparated from the cavity of 
the abdomen by the peritonæum; nor is it very likely, 
that the vapours, which either go out from the bladder, 

or Which are derived towards it from other parts, can 


here find open pores through the peritonzum; nor do 
membranes imbibe much that are already wetted, ſo 
as to fill their pores with humours. But the urine alſo 
which is contained in the bladder, diſtends it even to 
death; nor does it find any paſſage through which it 
can eſcape into the pelyis; and on the other bones 

Lets | when 
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when the ureters are obſtructed with ſtones, ſo that the 
bladder receives nothing from them, it is either quite 


empty, or contains a very acrimonious and thick urine, 


manifeſtly indicating that the water can find no other 
way from the pelvis into the bladder. And a careful 
attention to the manner in which mineral waters are 
diſcharged by urine, ſufficiently demonſtrates, that there 
is no ſuch rapidity therein as is commonly imagined; 
but the ſtimulus of the cold water drank, does, like the 
external cold applied to the ſkin, cauſe a concuſſion of 
the bladder and urinary parts, by which they are ſoli- 
cited to repeated diſcharges of the old urine which was 
before in the body, and not immediately of that which 
was laſt drank. Again, the largeneſs of the renal veſ- 
ſels demonſtrates, that not much leſs than an eighth 


part of the blood ſent to the body is received at a time, 


and conſequently there are above 1000 ounces of blood 
conveyed through the kidneys in an hour; whence it 
will appear but a moderate allowance, for 20, or even 
50, ounces of water to diſtil from that quantity of blood 


driven through the kidneys in the ſame time. Finally, 


it is certain, that both man and brute animals periſh if 
the ureters are cloſed up by a ligature ; we then ob- 
ſerve alſo, that no urine can be found in the bladder. 
786. The urinary bladder is ſeated in the cavity or 
bowl of the pelvis, which is an appendix to the abdo- 
men, ſurrounded on all fides by bones; but laterally, 
and at the bottom, only incloſed by mulcles}; and is al- 
ways larger in women than in men. It is ſituated, fo 
as to cohere with the os pubis by a large portion of cel- 
lular ſubſtance, by which it is connected to the perito- 
nzum, from thence backward, and for a ſmall part of 
its ſurface before; but behind, it is extended to a great- 
er length over the bladder, deſcending almoſt as far as 
the inſertions of the ureters ; from whence it returns 


back again, either over the rectum or uterus in women. 


Behind the bladder lies the rectum, the ſeminal veſi- 
cles, and proſtate gland, with the levatores ani. In the 
ictus, the bladder is very long, and ſomewhat conical, 
oo 342 extending 
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extending itſelf much above the oſſa pubis; but in the 

adult, it hardly ariſes above thoſe bones, even when in- 

* BYated, becauſe, 1 in them, the pelvis i 18 much larger and 
deeper in proportion. 

787. The figure of the bladder is, in general, oval, 

flatter before, more convex behind, terminated at bot. 

tom by a very obtuſe or flat head, that lies incumbent 


upon the rectum. Such is the figure of it in an adult 
man: but, in the fetus, it is almoſt cylindrical; and, in 
women who have had many children, ſo much flatten- 


ed laterally by preſſure, that it reſembles a ſort of trian- 
gular cone. This change of the figure of the bladder 
ſeems to ariſe from the weight of the urine, gradually 
extending more the lower — of the bladder, which 
are moſt preſſed; by which means the ſides are drawn 


together from above, ſo as to render it ſhorter and 
broader, It is of different magnitudes; ſo that, in diſ- 


eaſes, by frequent irritation and andes, it ſome- 
times becomes very ſmall, 

788. The fabric of the bladder is _ like that of 
all large membranous receptacles. The firſt membrane 
is cellular; in its forepart lax, and repleniſhed with fat; 
but backward it is thinner, where it unites with the 
rectum. In this there is a net-work of veſſels, chictly 
of veins, Next to this follows a muſcular coat, very 
difficult to deſcribe, conſiſting of pale contractile fibres, 
_ diſpoſed in various reticulated bundles, not continued 
one to. another, but interrupted with net-like ſpaces, in 
which the nervous coat lies uncovered. The principal 
ſtratum of theſe is longitudinal; which, ariſing before 
from the proſtate, is frequently, though not always, ſo 
connected to the fynchondroſis of the oſſa pubis, or the 
membranes covering it, as ſeemingly to ariſe from 
. thence; thence, aſcending and growing broad, they 


| Ipread towards the conical extremity of the upper ſide 
of the bladder: here paſting on; they deſcend over the 


poſterior furface, and grow there confiderably broader, 
till at length they are finally terminated in the proſtate; 


_ —_— they go off like the palms of one's 1 
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and are mixed from the anterior and poſterior planes. 
Theſe fibres muſt neceſſarily depreſs the bladder, and 
conſequently propel the urine towards its bottom part. 

789. The remaining fibres are very difficultly redu- 
ced to any order. They fill the intervals of the former; 
by ariſing from the proſtate backward, and aſcending 
infected, they form a ſtratum, partly oblique, and partly 
tranſverſe, the interior ones more than the others, both 


in the forward and back part of the bladder. 


'790. The contractile force of the bladder is gentle, 
but perpetual ; fo that it contracts from its greateſt di- 
latation to its very leaſt fize, without any alternate re- 
laxation, and remains long in its ſtate of greateſt con- 
traction. The urine is the leaſt uncaſy ſtimulus; wa- 
ter injected is more ſo, and a ſtone the moſt of any 
kind of irritating ſubſtance. When diſtended beyond 
meaſure, it loſes its powers; ſo that either it cannot ex- 


pel, or cannot retain, the urine. | 


791. Within the muſcular coat is ſpread the ſecond 
cellular ſtratum, of a tender elegant fabric, that may be 
inflated, and ſofter than that obſerved in the inteſtines. 
Next follows the nervous coat, as a continuation of the 


kin, and reſembling the nervous coat of the ſtomach: _ 


the inner one is more obſcure ; difficultly ſeparable from 
the nervous one; continuous with the epidermis; and, 
lke it, eaſily ſeparable, having a great deal of mucus, 
and folded into various wrinkles, without any certain 
order. In the ſurface of this laſt, the pores of the mu- 
cous cryptæ ſometimes appear conſpicuous, but not al- 
ways without difficulty, pouring out a viſcid ſoft glue. 
The mucus itſelf -is very manifeſt, and is prepared in 
the greater quantity in proportion to the irritation of 
the bladder. For this mucus there is the higheſt neceſ- 
ity, to diminiſh the ſenſation of the acrimony of the 
urine, ; | 

792. The veſſels and nerves of the bladder are in 
common with thoſe which go to the genital parts, 
where we ſhall deſcribe them. Thoſe which come 
rom the epigaſtrics are but ſmall, They form wor 
, pany 
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pally a net- work in the firſt or outer cellular ſtratum, 
and then another in the ſecond ſtratum of the ſame ſub- 
ſtance. The arteries exhale through the villous coat, 
as we learn by experiment from anatomical injections; 
and the veins likewiſe abſorb again, to which is owing 
the greater conſiſtence and higher colour of the urine 
by a long retention of it. The lymphatic veſſels in the 


outer cellular ſtratum, are eafily demonſtrated ; but 


their origin is from another part, probably from the ad- 
jacent rectum. : . | 
793. The ſame urinary bladder is of the nature of other 
membranous ſacs, ſo that it both tranſmits water through 
the inorganic pores of its membranes, and through the 
ſame abſorbs the water in which it is immerſed. 


794. Into this bladder the urine conſtantly flows, in 


a continued thread, as we are aſſured, from experi- 
ence, in morbid and uncommon caſes, in which the 
extremities of the ureters have appeared to the eye. 
By ſtaying ſome time in the bladder, and from the ab- 
ſorption of the more watery part, the urine acquires an 
higher colour, becomes ſharper and reddiſn- coloured. 
Nor are we fully acquainted with the cauſe which re- 
tains the urine in the bladder. The ſpincter is ob- 
ſcure; the depreſſion of the bladder ſeems to aſſiſ, 
as it deſcends convex below its mouth upon the in- 
teſtinum rectum, ſo that at laſt the urine arrives at 
the entrance of the urethra when any quantity of it is 
collected. Certain it is, that the urine does not flow 
fpontaneouſly even from a dead carcaſe. 18 
795. At length, by its bulk and acrimony, irritating 
the ſenſible fabric of the bladder, it is thence expelled, 
firſt by the motion of the diaphragm and abdominal 
muſcles, by which the inteſtines arè urged againſt the 
bladder in a perſon who is erect, whereby the urine 
makes itſelf a way through a narrow and impeded pal- 
ſage; and again, by the periſtaltic motion of the bladder 
Itſelf, ariſing from the contraction of its muſcular fabric 
796. There ſeems by the urine, beſides the ey” 
3 N | 5 
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of food and water, much matter to paſs off that is 
noxious to the human body; eſpecially calcareous 
earth reſorbed from the bones and ſolid parts, and 
which would not fail to produce bony cruſts and cal- 
culi wherever it was ſtopped; the ſparry or gypſeous 
earth of fountains; an acrid oil mixed with ſalt, ſo as 
to aſſume a volatile nature. The urine, by its reten- 
tion, diſpoſes to the generation of the ſtone and gout: 
when ſuppreſſed, it produces ſharp: fevers; and at laſt 
flows back to the brain, and overflows and deſtroys it. 
797. From the anterior vertex of the obtuſe or 
greater end of the bladder, not from its bottom, goes 
out a flender canal with a ſmall orifice, as a continua- 
tion of the bladder. itſelf, under the denomination of 
the urethra ; and in this, there is a manifeſt 'continua- 
tion of the cuticle of the internal coat of the bladder, 
vith its ſurrounding cellular ſubſtance, and more eſpe- 
cally a ſolid nervous coat, of which it is principally 
compoſed. It is variable in its diameter and direction; 
in women, it is ſtraight, tranſverſe, and ſhort. I do not 
ind a valve in its mouth. nn. 
798. This canal of the urethra is firſt ſurrounded, on 
all ſides, by the proſtate, gland; from whence it goes 


out naked, for a ſmall ſpace, that is immediately con- 


tinuous below with the incipient bulb of the uretha, 
which likewiſe ſurrounds it on all ſides above; but the 
cavernous bodies of the penis chiefly cover it above 
and laterally, ſo as to form a common groove for its 
reception, and add ſtrength; or firmneſs to this other- 
viſe lax tube. It begins wide from the bladder, and 
contracts itſelf conically in the proſtate; from which, 
being at liberty, it becomes cylindrical, and enlarges 
at the firſt acceſſion of the bulb; in the penis it is 
amoſt cylindrical, and again dilates itſelf a little before 
ts terminatio o.. 811 
799. This canal is governed by various muſcles, 
either proper to itſelf, or belonging to the parts adja- 
cent. And firſt, in women, there are manifeſtly fibres 
paced round the egreſs of the incipient urethra, which 
; are 


\ 
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are moſtly tranſverſe, but ſome variouſly decuſſating 
each other; whoſe office, and ſupport in the vagina, ma- 
nifeſtly appear ; namely, to depreſs the urethra, like 
the ſpincter, about the opening of which they are dif- 
poſed, and by this means to cloſe its opening againſt 
the refilting contracted vagina and ſpincter of the anus. 
In man there are tranſverſe fibres of the ſame kind; 
dat, forming an arch that opens upward, they run 
into the conjunction of the bladder with the proſtate, 
covering the longitudinal bundle of fibres and proſtate 
itſelf, which covering of fibres thus becomes fit for 
contracting the orifice of the bladder. By 
300. The firſt tranſverſe muſcle; proceeding from | 
that bunch of the iſchium which ſends forth the erector 
muſcle of the penis, goes tranſverſely towards the other 
os iſchium, partly paſſes into it, is partly inſerted into 
the middle bulb of the urethra, and partly degenerates 
into the accelerator. Ir preſſes upon, ſhakes, and draws 
backward, the bulb of the urethra. The other, pro- 
duced from a branch of the os iſchium, is inſerted into 
the iſthmus of the urethra before the bulb, and di- 
301. But likewiſe the levator of the anus ſeems to 
raiſe the urethra againſt the os pubis, fo as to cloſe the | 
opening of the bladder into it; and, in ourſelves living, 
we may perceive the accelerator conſtringed, together 
with the ſpinQer, at the root of the penis, fo as perfectly 
to cloſe the opening of the urethra, and preſs back the 1 
urine even while it is flowing; whence there is no 
room to doubt, but this muſcle gives a moderate tight- t 
neſs for retaining the urine, OI Ce 
gos. An effort being now 'made(795.) by the preflure n 
of the diaphragm, the urine runs forth with a greater ce- { 
lerity, in proportion as it comes through a canal ſmaller e 
than the diameter of its large receptacle; and, being orice fl 
diſcharged; frees the body from uneaſy ſenſation. The laſt WW © 
drops, which remain in the lower part of the bulb, irricat- WW pe 
ing by their weight, are expelled by the accelerator muſ. th 
cle; namely, a ſtrong muſcular expanſion, placed r g m 
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the bulb,whoſe fibres are diſpoſed in the ſhape of a feather, 
meeting together in the middle of the bottom -· part of 

the bulb, and in their fore- part fixed by two tendons 
into the cavernous bodies of the penis, and in their 
back- part connected by three muſcular portions to the 

ſpincter of the anus, two of which portions may be 
alſo referred to the levators of the anus. This muſcle, 


ward; and, with a conſiderable force, alternately con- 
tracts or ſhakes the urethra, ſo as to expel the laſt drops 
of the urine. 

803. The pyramidal muſcle of the abdomen may be 
thought to draw the bladder downwards by the rope of 
umbilical veſſels, and likewiſe to relax it, and fit it for 
the action of the long muſcular fibres. But this cannot 

be admitted, ſeeing the muſcle itſelf is often wanting; 
neither can it bring down the bladder, and very rarely 
comes to the navel. 

904. But as the urine is ſharp, and the membrane of 
the urethra very ſenſible, and becauſe the air will like- 
wiſe enter it; for theſe reaſons nature has ſupplied this 
canal with a large quantity of mucus. This mucus is 
not only generated from the fources in the bladder, but 
more eſpecially from two conglomerate glandules; one 
of which is ſeated on each fide in the angle, betwixt the 
bulb of the urethra and the cavernous body of the pe- 
nis; from whence it ſends out a ſlender duct, running 
for a conſiderable length through the urethra. I am 
ignorant of any glandule of the iſthmus different from 
the cellular texture. Moreover, the whole urethra is 
full of mucous ſinuſes, of à cylindrical figure; very 
many of which deſcend; towards the glans, though 
ſome run in a contrary direction, having ſmall} mucous 
eryptæ placed at their ſides, which depofite there a 
fluid mucus, and diſcharge it into the urethra. A larger 
ſort of theſe mucous cryptæ are diſpoſed along the up- 
per ſide of the urethra, beginning before the bulb, at 
the origin of the glans. There are others, ſtill ſmaller, 
mixed with theſe large ones, and Faces lateral, and 

"9. 3 8 about 


when the ſpincter is firmly ſhut, draws the bulb up- 


„ BLADDER c. VI 


about the urethra. In women alſo there are many 

and larger of theſe mucous ciſterns, which open into 

their much ſhorter urethra, more eſpecially at its open- 

in 

| Taos 5. The neceſſary deanlinef and avocations of hu- 

man life require the urine collected to be diſcharged on- 
at certain times. But theſe advantages could not be 


obtained withdut ſome danger of diſeaſe, from the de. 


ſition of the earthy parts of the urine continually 
_ confined and at reſt; ſo that, by repeated additions of 
the like matter cemented together, a ſtone may be at 


length formed. But the plenty of mucus, with which 


the urinary paſſages are commonly defended, is, for the 
moſt part, a ſufficient guard againſt this diſorder, as 


we ſee the generality of people are free from the ſtone ; 


_ unleſs the urine is more than commonly charged with 


an earthy, tartareous, or chalky matter, increafed by 


the uſe of hard water full of felenitic matter, drinking 
wine; very viſcid food, inactivity of body, and a reten- 
tion of the urine beyond the calls of nature; or ſome 
viſcid body capable of attracting the calculous mat- 
ter; or finally, a diſorder of the kidneys, laying a 
foundation _ the ken matter n to adhere toge- 
5 25 * 
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806." THE veſſels Wee to the Lentak con- 
2 15 ſtantly ariſe near thoſe of the kidneys, and al- 
oſt in al kinds of animals; by which nature ſeems to 
have intended a double uſefulnefs in one organ, which 


might be able to diſcharge the urine, and bear a rela- 


tion likewiſe to the genital parts, though placed at a 
.. conſiderable diſtance, in a ſpace, betwixt the tops of the 
thighs, and ſubſervient to cleanlineſs, modeſty, eaſineſs 

1 . and the force * throes — | 4 
: 307. 
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307. The ſemen maſculinum is firſt formed in the 
teſticle ; then repoſited in the ſeminal veſicles; after- 
wards ejected from the penis, into the uterus; where it 
renders the female ovum prolific : and therefore this 


muſt be the order of our inquiry into theſe particulars, 


The human feſticles, but ſmall in proportion to the 


bulk of the body, are, in the fetus, lodged within the 


abdomen behind the peritonæum; from whence, by de- 
grees, they deſcend. into the groins; and are at laſt, in 
a more advanced age, thruſt down below the groin, 


perhaps partly by their weight, and partly by the im- 


pulſe of the influent blood ; yet ſometimes they are ob- 
ſerved to remain behind in the groin of adults. They 
deſcend by a paſſage, which in the fetus is open, cel- 
lular, and called the proceſs, leading from the cavity of 


the peritonæum into the ſcrotum; and the ſame paſ- 


fage, after the teſticle is tranſmitted, is contracted by a 
law of nature, and preſerves the teſtiele. 
808. The teſticle is defended by various integu- 
ments; of which the firſt and outermoſt is that of the 
ſcrotum, made up of a cloſe cellular ſtratum, repleniſh- 
ed with veſſels, and cloſely adhering to the ſkin: which 
laſt has a kind of elaſtic or contractile motion at the 
approach of cold and in the act of venery, altho” with- 
out any muicular fabric; yet it has commonly action 
enough to wrinkle the ſcrotum, and draw up the te- 
ſticles. This cellular coat, commonly called dartos, is 


placed round each of the teſticles ſeparately, by the 


conjunction of which together in the middle, is form- 
ed a kind of ſeptum, which appears more remarkable 
in a dry preparation; and this ſeptum is often imperfect 
in its upper part, towards the penis. 245 : 
- 809. Within the dartos is ſpread a looſe cellular ſtra- 

tum, without any fat, except in the lower part of the 
ſcrotum, and may, be inflated like the ſame ſubſtance in 
other parts. Next follows a muſcle, from its office 
called cremaſter ; which ariſes from the degenerating 
fibres of the leſs oblique muſcle of the abdomen, and 


from the tendon of the external obliquus, called by 


3 F 2 ” _ ſome 
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ſome a ligament, and by others fibres, deſcending 
from the os pubis backward into a vagina or capſule, 
which, every way ſurrounding the teſticle, ſerves to 
| compreſs, elevate, and forward its contents. | 

810. Next to this follows the ſecond cellular ſtra- 
tum, whoſe ſpungy fabric is continued with the outer- 
molt, that lies round the peritonæum; and this ſecond. 
ſtratum is called tunica vaginalis. In this the veſicles or 
cells of its fabric appear larger than elſewhere, and 
may be inflated one after another. At the begin- 

ning of the teſticle, above the epididymis, it is, in 
a manner ſo ſeparated from the reſt above the teſticle, 
towards the rings of the abdominal muſcles, that the 
inflation can hardly be continued through. Betwixt 
this laſt membrane and the following is a ſpace, into 
which are exhaled thin vapours, and ſometimes a wa- 
ter is collected. The inner coat, called albuginea, is a 
ſtrong, white, compact membrane, which immediately 
| _ and confines the "n* ſubſtance of the teſticle 
e 

811. The teſticle. more properly is called, is ab an o- 
| val figure, with an acute vertex, looking upwares and a 
little outwards. | The epididymis is a kind of addita- 
ment to the teſticle; and is a flat ſubſtance, reſembling 
thick tape, which goes round the poſterior margin of 
the teſticle, to which it is connected by the cellular tex- 
ture, and by blood -· veſſels. In the lower part it is 
plain; on the upper part it adheres to the teſticle by a 
| _ and convex head, as it does alſo on the lower 
In the middle, it is partly attached by its baſis, 

EA being partly free makes a blind ſac. 

812. To the teſticle the ſpermatic arteries deſcend, | 
one on each ſide, generated by the aorta below the re- 
nal arteries; but not unfrequently from the renal arte- 
ries themſclves, from thoſe of the capſules, or from the 
aorta itſelf above the emulgents, This artery, the ſmall- 
eſt in the body in proportion to its length, deſcends a 
long way outward before the pſoas muſcle, and gives 
ſmall branches to the fat of the NAN; to the ureter, 

| * To Ce meſocolon, 
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meſocolon, glandules of the loins, and to the perito- 
næum; but more eſpecially towards the bottom of the 


kidney, it gives a remarkable branch inflected and co- 
vered with fat, yet leſſening itſelf, that takes a ſerpen- 
tine courſe behind the peritonæum, as far as the ring 


of the abdomen. This ring is formed entirely of the 


tendinous fibres, deſcending from the external oblique 
muſcle, interrupted in their oblique deſcent by a long 
aperture, growing wider downward ; from this aper- 
ture part of the ſmaller inner fibres are broadly detach- 
ed to the os pubis, and others croſſing cohere with the 
fibres belonging to the other ſide of the muſcle, which, 
being collected together, is called the inner column. 
Other ſtronger external fibres, diſtinguiſhed from the 
former by the aperture, are broadly inſerted by a thick 
bundle into the outer ſide of the os pubis, under the 
denomination of the external column; from whence va- 
rious fibres run off to the faſcia lata and groin. The 


upper part of this opening is in ſome. meaſure cloſed 


up by fibres, ariſing from the outer column, and a- 


ſcending in a curve direction round the inner and 


weaker column. Below theſe fibres there is often a 
ſmall opening left, parted off by tendinous fibres, thro? 


which deſcends the ſpermatic artery, with the vein, and 
vas deferens, with a good deal of cellular ſubſtance b 


which they are wrapt together into a cylindrical cord 
before the external column, through no perforation of 
the peritonæum, which it has every where lying on this 
fore part of it. At the baſis of this ring, the dudtus de- 


ferens is joined with the rope of veſſels, and the whole 


bundle arrives at the groin, and thence at the ſcrotum. 


The ſpermatic artery gives many ſmall branches to the 


cremaſter, to the cellular coat, and to the ſeptum of the 


ſcrotum; and then deſcends in a double plexus, to the 


teſticle ; of which the principal comes from betwixt the 
epididymis and origin of the vas deferens, at the mid- 
dle and lower part of the teſticle, and then goes, by 


tranſverſe branches, through the albuginea: the other 
| Pants cs that aecompanies the vas deferens in the upper 


5 | part 
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part of the teſticle, has a like termination, and is va. 
riouſly inoſculated with the former. There are other 
ſmall arteries, which go to the coverings of the te- 
ſticle from the epigaſtrics, and others from thoſe of 
the bladder, which follow the courſe of the vas de- 
ferens, both which communicate Nr the ſpermatie 


veſſels. 
813. Many of theſe mall arteries way Abbt the e- 


pad id; ; but the larger of them ſpread tranſverſely 


through the albuginea, which they perfonte in ſeveral 
ces, to enter the innermoſt fabric of the telticle, 


through which they are minutely ramified in all points, 


and ſeparated by numberleſs membfanous partitions. 
There is no large anaſtomoſis or communication be- 


twixt the ſpermatic artery and vein here, any more than 
in other parts of the body; but ſome red blood i is re- 
ceived into thoſe branches that paſs through the albu- 


| vi to the innermoſt ſubſtance of the teſticle. But 


the long courſe of this artery, the ſmallneſs of its 


diameter, the number of ſerpentine flexures, the great 
ratio of the dividing branches to their trunk, and the 


coldnefs of their ſubcutaneous diſtribution, demonſtrate, 


that the blood flows not only in a ſmall n u but 
very flowly, to the teſticle. 

814. The ſpermatic vein of the right ſide, is inſerted 
into the cava; but that of the left pours its blood into 
the emulgent vein, or into both: it is enormouſly lar- 

than the artery, and takes the ſame courſe in com- 
pany with that; but both its trunk and branches are 


much larger and more numerous, very ſerpentine, and 


formed into a bunchy plexus of conſiderable length, 
which is interwove with the artery, and continued as 


lo as the teſticle, there by degrees dividing into two 
Hke the artery.” There Are Tore valves in this wa, 


"Out rare. 


815. Theſe external coverings of wwe weltzele have 


Fall arteries from the epigaſtries; the ſcrotum from 
the crural arteries, and thoſe of the trunk, with an in- 


ternal branch, which is called the erat PRO : 
the 
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the fellow veins go to the ſaphena, and to the crural 

816. The nerves of the teſticle are many, whence it 
has a peculiar tenderneſs of ſenſation; infomuch that 
faintings and convulſions follow from bruiſing or inju- 
ring the teſticle, and particularly a conſtriction. of the 
jaws. Some of them ariſe deep from the renal plexus, 


| from the meſenteric plexus, from the trunk of the in- 


tercoſtal nerve, and laſtly from the meſocolic plexus, 


and follow the courſe of the ſpermatic veſſels. Others 


are proper to the ſurface of the coverings of the teſticle, 
from the ſecond, third, and fourth pair of the nerves 
of the loins. : : n | 
B17. I have frequently obſerved /ymphatic veſſels in 
the ſpermatic cord, which are judged to ariſe from the 
teſticle itſelf, and mix themſelves with thoſe that ac- 


company the inguinal blood · veſſels. The induſtry of 


late anatomiſts has traced them even to the network of 
the teſticle itſelf. 1 YE: 
818. The blood, moved ſlowly and in a ſmall quan- 
tity through the ſpermatic artery, by which it is brought 
to the inner fabric of the teſticle (81 3.), is there drain- 
ed into very ſmall veſſels, which carry their fluids to the 
ſeminal veſſels, although we are ignorant of the manner 
by which the arteries communicate with theſe canals, 
the bundles of which form the whole ſubſtance of the 
teſticle. Theſe ſeminiferous veſſels are exceeding ſmall, 
ſerpentine, firm, or ſolid, and have a very ſmall light in 


proportion to their membranes; they are not, however, 


blind, as I have ſeveral times filled them through the 
vas deferens. They are collected together into bundles, 


above twenty in number, divided by diſtin& cells or 
partitions, which deſcend from the albuginea to con- 


duct the arteries and veins. In each of theſe cells there 
is a ſeminiferous duct, to convey the ſecreted humour 


from the ſeminiferous vaſcules. Twenty or more of 


theſe ducts form a xet-work, adhering to the ſurface of 
the albuginea, and forming inoſculations one with ano- 


into 
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into the ſurrounding cellular texture. From that net 
in the upper part of the epididymis, aſcend 20. or 30 
ducts, which, being contorted together into folds, form 
as many vaſcular cones, that are joined together by an 
intermediate cellular ſubſtance; and lying incumbent 


one upon another, then form the head of the epididy. 


mis, and in that head ſoon meet together 1 into one duct 
without the teſticle. 
819. This duct being intricately wove by an (finite 
number of folds and ſerpentine flexures, after a manner 
not imitated in any other part of the body, and con- 
nected together by a great number of looſe cellular 
ſtrata, is afterwards collected by a membrane of the al- 
buginea into one bundle, called the epididymis. - But 
the duct of which it is compoſed, grows larger as it de- 
ſcends, being largeſt at the bottom of the teſticle; from 


whence again aſcending along the poſterior face of the 


teſticle, in a direction contrary to itſelf, it by degrees 
ſpreads open its ſpiral convolutions, and comes out 
much larger, under the denomination of ductus defe- 
rens. Almoſt always, however, a ſmall veſſel ſeparates 
ſomewhere from the ductus deferens, and aſcends along 
with the cord, having an uncertain termination. 


820. This is the courſe deſcribed by the ſemen, pro- 
pelled forward by the motion of the ſucceeding juices in 


the teſticle; and perhaps, in ſome meaſure, though ſſowly, 
by the contraction of the cremaſter: as we may reaſonably 


ſuppoſe, from the numberleſs ſpires and convolutions 


formed by the epididymis, obſtructing almoſt every kind 
ol injection; and, as we may conclude, from the length 
_ of time that is required to fill the ſeminal veſicles again, 
i Aten they have been once exhauſted. 
821. The cylindric ductus deferens bing made of a 
very thick ſpungy ſubſtance, included betwixt two 


firm membranes, bored through with a very ſmall tube, 
aſcends in company with the cord of the: ſpermatic | 


veſſels, and together with them pafſes through the 
ring of the abdomen (812.): thence it deſcends into 


the owe; ; and applying itſelf | to the bladder betwixt - 


the 


— 
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the ureters, it ſoon after meets the fubjacent recep- 
tacles, called the right and left ve/tcule ſeminales. Here 
it goes along the inner ſide of the veſicle, as far as the 
proſtate glandule ; and dilating in its paſſage, forms a 
ſerpentine flexure, that begins itſelf to put on a cellular 
appearance. But very near the proſtate, being conti- 
nued from theſe cellular bendings, with a conical duct 
coming out from the veſicle, it unites in a very acute 
angle, which does at the ſame time itſelf form a conical 
duct; which being continued rather with the vas de- 
ferens, and finking through the proſtate gland, is 
there wrinkled into a large fold, and going off out- 
wards at right angles from its companion on the other 
fide, and afterwards ſtraitened, it opens into the ure- 
thra, through a little hollow protuberance, which has 
a long tail or deſcent, and is laterally perforated with 
two very ſmall openings, one on each ſide. By in- 
jecting a liquor into the ductus deferens of a dead ſub- 
ect, we perceive that it flows both into the urethra and 
into the ſeminal veſicle, but more readily into the for- 
mer : but in a living perſon the ſemen never flows out 
but in the ad of venery; and conſequently the ductus 
deferens conveys all its ſemen, without further delay, 
over a retrograde angle, to the /emmal veſicles. 

822. By this laſt denomination we call a fort of 
ſtrong convoluted inteſtine-like membrane, placed un- 
der the baſis of the bladder, connected towards its 
neck by a good deal of cellular ſubſtance: from this 
ten or more blind gut-like cells or inteſtinuli go off 
laterally, in ſome meaſure ramified and divided, but 
ending in impervious conical extremities. This kind 


of inteſtine, intermixed with a great deal of firm cellu- _ 


lar ſubſtance and ſmall veſſels, is ſo contracted toges 
ther, as to lie within a ſhort ſerpentine heap. For the 
reſt of its fabric, it ſeems to have externally a pulpy and 
tick membrane, and likewiſe ſomething ſimilar to the 
ductus deferens. Internally it is wrinkled, having a 
lort of villous appearance; and is beſides ſaid to have 
{mall pores and glandules, with which I am unac- 
3 quainted, | 


Vo 
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quainted, but various and hollow cells it ny 
ou 
. The 3 ind: into this reſervoir, is in 
| the "echicte yellowiſh, thin, and watery: and the ſame 
nature it retains in the veſicle, only becomes there 
ſomewhat thicker and higher coloured; and laſtly, it 
is white in mankind, when it goes off wintd into one 
with the liquor of the proſtate. It has a ſort of heavy 
or {trong ſmell, of a peculiar kind in each claſs of animals; 
and it is the heavieſt humour in the human body. In 
water, however, a part gocs off into a kind of cuticle, 
like a cobweb, that ſwims in the liquid; the greater 
part, which is ſcemingly of a pulpy nature, falls to the 
| bottom. In the ſemen which is long kept by chaſte 
people, ſhining globules mixed with the white liquor are 
eaſily to be ſeen. It has a very great quantity of mucus. Ml 
824. Without the conveyance of this into the | 
womb, no claſs of animals, of which there are two 
ſexcs, can be fecundated ſo as to propagate. their ſpe- f 
cies. The reaſon of this was concealed from us, till the « 
microſcope taught, that in man, as well as in all other i 
male animals, the ſeminal liquor is full of living ani- 
malcules, reſembling eels, only with a thicker head; 
and that theſe are always preſent in healthy ſemen, 
from the time that a perſon comes of age; but, before 
that time, and in thoſe who are ſterile from a go- 
norrhæa, they are abſent. That they are animacules, 
appears evidently from their various Rs; JO, 
and geſtures of bod. 
825. It has been much doubted. what could be the 
uſe of theſe animalcules ; and in another place we ſhall 
conſider the diſpute concerning the opinion that they 
are as it were the firſt appearance of the future animal. 
To me, in the mean time, the nature of the ſeminal! 
animalcules ſeems to be the mc with that of the eels 
in vinegar or paſte, 
826. That the ſemen is produced "a the lymph of 
the blood, and that the chyle is added to the lymph, 


will * probable om the ſudden alacrity to "= 
| that 


% 
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that happens after eating, and which is leſſened bs faſt- | 
ing. It is compounded of the liquor of the teſticles 
and ſeminal veſſels, the former indeed being more evi- 
dent in ſome animals, and the coagulable milk of the 


proſtate gland. That liquor, however, only fecundates 
which is generated in the teſticles ; as we lee from gel- 


dings, which, though they have the ſeminal veſſels _ 


proſtate, are yet barren. 

827. The ſeminal fluid is retained in the 3 as 
long as a man neither exerciſes venery, nor ſports in 
imaginary dreams. But it is always a ſtimulus to the 
animal appetite of venery, as long as it-is there preſent 


in any quantity. But beſides this, there is a conſiderable 
ſtrong, volatile, and odorous part of the ſemen abſorbed . 


again into the blood, where it produces wonderful 
changes as ſoon as it begins to be formed; ſuch as the 
protruſion of the beard, the covering of the pubes, a 
change of the voice and paſſions, horns in cattle, &c. 
for theſe changes in the animal are not the conſequences 
of age, but of the ſeminal fluid; and are always abſent 
in eunuchs. The growth and ſtrength. of caſtrated a- 
nimals are conſtantly diminiſhed; and in like manner 
the fierceneſs of their temper, and the ſtrong ſmell of 
their whole body, are remarkably weakened. And 
from the examples of ſome animals, and even of man- 
kind, it appears, that the irritation of this fluid has oc- 
cafioned death, by exciting convulſions. ' A retention 
of the ſemen may follow from a narrowneſs of the ex- 
cretory duct, a ſeirrhoſity of the proſtate, and other | 
cauſes not ſufficiently known. 

828. The quantity of ſemen e at one time 


from the human veſicles is but ſmall, more eſpecially in 


a man who has not long abſtained from venery ; and it 
is natural to think that the liquor can be but ſlowly 
produced from ſo ſmall a ſubcutaneous artery. Its ge- 
neration is accelerated by love, by the preſence of the 
beloved woman ; ſo that it diſtends its veſſels with a ſenſe 
of pain. Nature herſelf, therefore, enjoins venery, 


ap for * the human race, and likewiſe the 


3G2 | health 
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health of every ſound man. But that it comes from 
the teſticle, is ſhewn by diſeaſes, in which the ductus 
deferens being obſtructed, a ſwelling of the teſticle has 
enſued. From the veſicle it does not go out, except by 
the venereal act. . 8 
829. Seeing the ſemen is in ſmall quantity, that it 
might be projected with a greater force, and to a fur- 
ther diſtance, nature has joined another humour, which 
is generated by the proſtate. This is a gland, ſhaped 
like a heart, with the ſmall end foremoſt, ſo as to ſur- 
round the origin of the urethra, but moſt round its up- 
per fide. This is one of the hardeſt and moſt compact 
glands, of a peculiar fabric, yet not evidently conglo- 
merate ; it prepares a thick, white, ſoft, or cream-like 
liquor in a large quantity, which is poured out at the 
fame time and from the ſame cauſes (840.) with the 
ſemen itſelf, into a little valley or channel at each ſide 
of the openings of the ſeminal veſicles, where, mixing 
with the ſeminal fluid, it imparts thereto the white co- 
lour and viſcidity with which it is predominant. 
- 830. But it was neceſſary for this canal of the ure- 
thra to be firm and capable of a direct figure, that it 
might be able to throw the ſemen with ſome ſtrength 
into the diſtant womb; and therefore a three-fold ca- 
vernous body ſurrounds it. The firſt and proper ca- 
vernous body of the urethra begins, as ſoon as that ca- 
nal has paſſed the proſtate, with a thick origin, almoſt 
like a heart, firſt under the urethra, and then above 
it, but thinner ; from thence it ſurrounds the whole ca- 
nal, through the whole length of the penis, till the 
lower part terminates in the glans, while the upper 
part is refſected back from the extremity of the urethra, 
and, being dilated, returns in a direction contrary to 
khat of the penis, which being circumſcribed by a broad 
circumference, gradually extenuated, and ſomewhat 
round, terminates the extremities of the cavernous bo- 
dies, upon which it is incumbent, and with thoſe for 
the moſt part communicates by an imperfect ſeptum. 
The fabric of this body 1s cellular, but of a larger on 


\ 
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than the cells of the cavernous bodies, being compoſed 
rather of plates than fibres, interwoven like a net, and 
intercepted betwixt two firm membranes. 

831. Into this cavernous body of the urethra, the 
blood is poured out from the arteries, which come from 
deep branches ſent off from the external hæmorrhoi- 
dals (83 6.); the truth of which is demonſtrated by the 
injection of any kind of fluid, which, being urged into 
the ſaid arteries, eaſily flows into theſe cellular ſpaces, 
ſurrounding the urethra, But thele are not naturally 
turgid with blood, becauſe there are veins open and 
numerous enough in proportion to drink up and re- 


turn what is poured in by the arteries ; but if the re- 


turn is impeded by compreſſing thoſe veins from the 
powers hereafter mentioned (839.), the blood is then 
retained within the cellular ſpaces, while the arteries 
continue to import it more ſwiftly and ſtrongly than the 
veins return it, Thus the ſtagnant blood diſtends the 
bulb of the urethra, together with its cavernous body, 


and the glans itſelf. But this is performed generally | 


at the ſame time when the other cavernous bodies of 
the penis, with which this of the urethra has no com- 
munication, are likewiſe rigidly diſtended. _ 

832. But the cavernous bodies of the penis ariſc 
from the oſſa iſchii and pubis, where they are conjoin- 
ed by a white, cellular, very denſe, and firm ſubſtance; 
from whence inclining inward towards each other, they 
take betwixt them the urethra, a little before its bulb, 
where, changing their direction, they go on parallel, 
conjoined together, and with the urethra extended for- 
ward along their middle, and terminate with an obtuſe 
end in the glans, and laterally they are comprehended 
by the cavernous body of the urethra. "Theſe bodies 
are covered with a very firm integument, and their in- 


ternal fleſh is ſpungy, like that of the urethra (830.), 


like which it is capable of being diſtended by the recep- 
tion of the blood. Betwixt both cavernous ſacs there is 
a middle ſeptum or partition, compoſed of firm parallel 


tendinous fibres, growing narrower downward; but 


not 
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not continuous one to another, that the intermediate 
ſpaces might be larger and more numerous, as they are 
more forward; and that they might leave a free com- 
- munication betwixt the right and left fpungy body. O. 
ther ſuch robuſt fibres run through the cavernous bo. 
dies, and are very firmly inſerted into the fides of their 
membranous ſac, ſo as to prevent an aneuriſm or over. 
1 of the penis. 
Theſe cavernous bodies are ende with a 
deal of very tender cellular ſubſtance; of which 
55 ſide lying next the cavernous bodies i is denſe and 
firm, like a membrane ; but from thence outward, to- 
wards the ſkin, its fabric! 1s cellular and very tender, 
without including any fat, and continuous with the cel- 
lular membrane of the ſcrotum, but always the more 
tender the nearer the ſkin it is; and, by blowing air 
into it, it appears to have a fine ſilky texture. But the 
glans (8; o.) is naturally covered in ſuch a manner, that 
the ſkin i 1s continued from the penis, and folded back 
againſt itſelf, as we obſerve in the eye-lids; both folds 
of the ſkin being covered with its proper cuticle, and 
ſtuffed, each with its proper cellular ſtratum, under the 
name of preputium, or prepuce; which may be, like a cap, 
drawn back from, and again brought over, the glans; 
at which it changes into a tender papillary body, vehe- 
mently ſenſible, covered with its proper cuticle and 
cellular ſubſtance, fpread over the refleQted cavernous 
body of the urethra (830.); and, finally, is continued 
with the membrane of the urethra itſelf, The faid pre- 
puce 1s tied by a double triangular ligament, by which 
the common ſkin is conjoined to that which makes the 
covering of the glans. Upon the excavation that ſur- 
rounds the crown of the glans, as well as upon the 
crown itſelf, are ſeated ſimple ſebaceous follicles, which 
ſeparate a liniment of a peculiar, ſomewhat fetid ſmell, 
from the nature of their ſeat, ſerving to abate the attri- 
tion of the ſkin, as in other parts of the body. Finally, 


- the whole body of the penis is ſuſtained by a firm cel- 


lular plate, „ into a kind of triangular liga- 
| , 
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ment, which deſcends from the ſynchondroſis of the oſſa 
pubis, and is from thence continued into the denſe 
cellular ſtratum that ſurrounds the hard cavernous bo- 
ß fed iy, „ | 
834. The whole human penis forms a cylindrical 
body, depreſſed on the upper part, of variable magni- 
tude, whoſe uſe is to be received into the female parts 
of generation, and to carry thither prolific ſemen. 
835. Theſe cavernous bodies then of the penis, ha- 
ving their ſpungy fabric diſtended in coition by the 
blood retained by the veins, and ſtill propelled by the 
arteries, become rigidly turgid, and ſuſtain the other- 
wiſe flaccid or but weakly filled urethra, in ſuch a man- 
ner that it may be able to conduct the ſemen into the 
diſtant womb. All this is demonſtrated from the diſſec- 
tion of brute animals in the act of venery, from an ar- 
tificial erection, and from the injection of liquid mat- 
ters into the veſſels of the penis. The cauſe is in love, 
in the deſire of pleaſure, the friction of the glans, va- 


rious irritations of the bladder, teſticles, ſeminal veſſels, 


urethra, from the urine, from abundance of good ſeed, 
from the venereal poiſon, from cantharides, whipping 
with rods, or convulſion of the nerves. But the cauſe 
of this diſtention remains ſtill to be explained. The 
diſtribution, of the blood-veſlcls into the genital parts 
are therefore to be here deſcribed, to make it evident 
how ready the compreſſing cauſe conſtantly is to act 
upon the veins. . . 

836. The aorta at the fourth vertebra of the loins, 


and the vena cava at the fifth, are divided, the former 


before the latter. The common iliac branches, not yet 
arrived to the middle of the interval in the thighs, ſend 


off inward and downward a conſiderable artery, call- 


ed the hypogaſtric, which in the fetus is larger than the 
femoral artery, and in the adult is equal to it. This 
deſcending into the pelvis, divides into four, five, or 
ſix principal branches; of which the firſt is the iliacus 
anterior, which ſupplies branches upward to the dura 
mater, cauda equina, and loins, and afterwards in- 

| 33 0 > 


434 MALE GENITALS. Cu. XXIX. 


to the os facrum. The next, or ſacro- lateral artery, 
off from the bone of that name, when it does not 

ariſc from the former; and the third, or iliaca: poſſe. 
rior, is diſtributed to the glutei muſcles. The fourth 
is the iſchiatica deſcendens, to ſeveral muſcles, nerves, 
and levators of the anus. The fifth trunk is that of 
the hemorrhoidea infima or pudenda communis, which 
in the cavity of the pelvis ſends conſiderable branch- 
es to the bladder, and to the rectum gives the middle 
hemorrhoidal joined with the meſenterics; after which, 
going out of the pelvis, it creeps by the ſide of 


the obturator, and gives off the external hemorr hoi. 
deals to the ſphin&er and ſkin of the anus: then 


dividing, it goes with an internal branch to the bulb 
of the urethra and ſurface of the proſtate, where 
the external is again divided: here it enters deep- 
| ly the cavernous body of the penis, and runs through 
its whole length ; while by another branch often joined 
with the veſlels of the bladder, it runs along the back 
of the penis, according to the direction of its bodies, 
and terminates with them by ramifications into the ſkin. 
The ſixth is the obturatrix, ſpent upon the joint of the 
femur and adjacent muſcles. The laſt is the umbili- 
cal artery, to be deſcribed: in treating of the fetus; 


although in adults it ſends off ſome branches to the 


bladder, from its thick callous vagina. Sometimes one 
or more of theſe arteries come from the common trunk. 
The ſkin of the penis and ſcrotum have their arteries 
from the epigaſtric, and from the internal branch of 
the crural, Theſe external arteries communicate in 
many places with the internal. A 

837. The veins are, in generdl, diſtributed i in Uke 
order with the arteries. They come off in two trunks 
from the iliacs, j joining together into a net; and then 
the hæmorrhoidal vein, bending round under the os 
pubis, forms a large plexus, ſpread with the veins of 


the pelvis upon the proſtate and ſeminal veſicles: from 
hence the vena penis ariſes, which is often fingle, and 
furniſhed with valves to forward che return of the 


— 
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blood. The external veins of the penis and ſcrotum 
go to the ſaphena and crural, communicating in ſeveral 
places with the internal veins, more N at the ba- 
ſis of the prepuce. 

838. Lymphatic veſſels of the penis are, by moſt e- 
minent anatomiſts, ſaid to run under the ſkin towards 
the groins. The nerves of this part are both numerous 
and very large, and accompany the arteries of the pe- 
nis from the trunk of the great ſciatic nerve, But the 
bladder, rectum, and uterus, are ſupplied by the Aer 
meſenteric plexus, which ariſes from the middle one, de- 
ſcending into the pelvis. 

839. In order to diſtend the penis, there mult be ei- 
ther a compreflure of the vein (837.), bringing back 
the blood from the cavernous bodies of the penis or 
urethra; or at leaſt it is neceflary that there be a con- 
ſtriction of the leſſer veins that every where open with- 
in the cavernous bodies, to timder them from abſorbing 
and returning the blood from the arteries. The firſt, 
however, may be effected by the levator, drawing up 
the proſtate and bladder : but it is very probable, that, 
as we fee in the nipples of the ſuckling mother, in 
the gills of the peacock, and in the bluſhing or redneſs 
of the face from paſſions of the mind, as well as from 
brute animals, which all couple without the uſe of any 
erector muſcle; from the erections which take place in 
animals totally different from man, and eſpecially thoſe 
which take place in birds very ſwiftly; from the libidi- 
nous reſt of the erector muſcles themſelves in the erec- 
tion of the penis, and from their unfitneſs for compreſs 
ſing the veins; from all theſe it is probable, that the 
courſe of the blood through the vein may be retarded, 
without the immediate uſe of any muſcle; and that by 
the power of the latent multitude of ſmall nervous 
bridles, by whoſe conſtriction, from the force of plea- 
ſure, the veins are compreſſed and ſtraitened, ſo as to 
return leſs blood to the trunks, at that time, than what 
is imported by the arteries, which are not only free 
from any ſtricture, but, by the increaſe of the pulſe, 

3 H | | "ED 


bring a greater quantity of blood, which cauſe alſo con- 
tributes to produce the erection. But the cauſe of this 
conſtriction in the nervous bridles or ſphincters them- 


ſelves depends upon a mechanical irritation of the nerves, 
and from ſomething more ſubtile, by which means the 


penis is immediately erected. 

3840. A long continued and violent erection is com- 
monly joined, at laſt, with an expulſion of the ſemen; 
and this requires much greater force than is requiſite 
for the erection only. For the ſemen follows at that 
time when the irritation of the nerves is arrived at its 
greateſt height: and in natural venery indeed, when 
at length the cellular ſpaces of the urethra and its con- 
tinuous glands, which are at laſt filled, become ſo far 
diſtended with a large quantity of warm blood, that 
the nervous papillæ, ſtretched out in the latter, be- 
come violently affected from the irritating or plea- 


furable cauſe; the ſeminal veſicles are evacuated by 


the levator muſcles of the anus, which preſs them a- 
gainſt the reſiſting bladder with a convulſive motion, 
excited either by a voluptuous imagination, or from the 
pruritus that is exquiſite in the nerves: of the, glans, 
principally in its lower part, which is in the neighbour- 
hood of the frenum. Hence the ſemen is never dil- 
charged with any of the urine, in an healthy man; be- 
cauſe the expulſion of it requires the bladder to be clo- 
fed or drawn up firmly together; for, while lax, it at- 
fords little or no reſiſtance to the ſeminal veſicles. The 
tranſverſe muſcles ſeem to dilate the canal of the ure- 
thra for the reception of the ſemen expreſſed from the 
velicles. _ 1 8 . | 


. $41. Soon afterwards the powers conſtringing the 


urethra are, from the irritation of the very ſenſible fa- 
bric of that canal, put into action. To this conſtriction 
eonduce principally the accelerator (802.), which makes 
a powerful concuſſion of the bulb and adjacent part of 

the urethra, ſo as to propel the contents more ſwiftly, 
in proportion as the bulb has a larger diameter than 
that of the urethra, But that this may act firmly, the 


* 


ſphincter 
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the veins of the corpus cavernoſum of the urethra. At 
the ſame time the erectores penis, as they are called, 
ariſing from the tubercles of the iſchium, become 
ſtrong, and are inſerted into the cavernous bodies, ſu- 


ſtaining the penis as a ſort of medium betwixt the 


tranſverſe and perpendicular direction. Thus the ſe- 
men is drove into the vagina and into the uterus itſelf, 
in a prolific coition : the whole action of which is ver- 

impetuous, and comes near to a convulſion; whence1t 
wonderfully weakens the habit, and largely injures the 
whole nervous ſyſtem, as the maladies ariſing from 


thence ſeem to indicate, which come from the affection 
of the nerves, without which the ſemen cannot be ex- 
pelled. | 22005611 
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A of Of the: Wasen UTERUs. 


842. HE uterus is ſeated in the upper part of the 
22715 pelvis, with the bladder before, and the rec- 


tum behind it, without adhering to either of them, and 
has its mouth turned a little forwards. In an adult wo- 
man, it is contained within the pelvis; but in an infant, 


it lies above it. In women, the peritonæum deſcends 


from the os pubis into the pelvis, over the poſterior 
face of the bladder, down to the bottom or mouth of 
the uterus: from whence again it aſcends over the fore- 


ſide of the uterus; and paſſing round its convexity, de- 
ſcends on the poſterior ſide down to the vagina, from 


whence it extends laterally or tranſverſely on each ſide, 
including the rectum with lunated folds, which is all the 
difference betwixt the female and male peritonæum. 


But this ſame peritonæum, coming into the pelvis from 
the iliac veſſels, and broadly adhering to the ſides of 


the 
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ſphincter of the anus, together with that of the bladder; 
muſt be well ſnut. The accelerator muſcle ſeems alſo 
principally concerned in the erection, by compreſſing 
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% VIRGIN UTERUS. Cu. XXX, 
the uterus and vagina, is folded back over itſelf, and 
divides the pelvis into two parts, the anterior and poſte- 


rior, like a partition, under the denomination of /;gg- 


mentum latum. Thus the peritonzum accurately con- 
neQs the uterus, without the intervention of any fat, ſo 
as to ſerve it on all ſides as an external coat or cover- 
ing. It does not, however, hinder the uterus from be- 
ing totally free and moveable. | 
343. The body of the uterus is uſually diſtinguiſh. 


ed from its neck. The body is flatly convex before 


and behind, with acute edges on each fide and at the 


meeting of its convexities, but converging gradually 
_ afterwards for ſome way; in its upper part, moderatcly 


convex. It has a pecuhar fabric, being made up of a 
cloſe, firm, but ſomewhat ſucculent and cellular fleſh, in 
which we perceive the appearance of muſcular fibres, 
more eſpecially in thoſe women that have born chil. 
dren: ſome of which fibres are flat, and mixed with 
one another into a kind of net-work ; others run along 
the uterus longitudinally, from the bottom to the mouth 
of the uterus, diſpoſed in various circles, and particu- 
larly at the fundus betwixt the tubes, and likeygiſc in 
the neck near the mouth. In beaſts, the uterus is ma- 
nifeſtly muſcular; and in women, likewiſe, gives evident 
ſigns of a contractile power. Its outer coat is received 
from the peritonæum. As for any mucous ſinuſes 
yvariouſly branching and dividing within the fleſh of the 
uterus, after repeated inquiries we now declare, that 
we have not been able to find any; only ſome veins, 
ſurrounded with cellular ſubſtance, by which their. dia- 
meters are ſuſtained. The internal membrane of the 
uterus is continued from the cuticle ; in the upper part 
of the cavity, fleecy; and in the lower part, callous, 
like valves. The cavity of the uterus is ſmall, for the 
moſt part triangular upward, and below like a com- 
preſſed cylinder. The cylindric part, which is called 
the cervix or neck, is compreſſed, thick, and has alſo 
a cylindric cavity within. It is altogether rough, with 


callous wrinkles rifing up into an edge, whence they 
8 | RD. incline 
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incline towards the vagina. Theſe recede laterally from 
the anterior and poſterior margin, joining together by 


ſmall wrinkles, in the intervals of which are ſmall 


mucous finuſes, with ſmall pellucid ſpherules, filled 
with a very clear liquor, in ſome parts interſperſed 


through the upper region of the cervix uteri, differing 
both in their number and magnitude, It is not un- 


common for the utcrus to be diſtinguiſhed by a line or 
protuberance extended through its middle. The cer- 
vix is terminated by the os internum uteri, with a 


tranſverſe rim, forming protuberant lips, which project 


for ſome length into the vagina, are received by 
its blind extremity, and project into it obliquely for- 


ward, But it is full of mucus, and mucous ſinuſes 
ſituated | in its ſwelling lip. 

844. The triangular part of the uterus ſends out, 
from its lateral angles, canals, in ſome meaſure folded 


together by the cellular ſubſtance, growing gradually 


broader, and, being again a little contracted towards 
their extremity, they proceed towards the ovary, firſt in 


a tranſverſe direction, and afterwards a little deſcend- 


ing, hut with ſome variation, under the denomination 
of the uterine tubes. Their external membrane is from 
the peritonzum : for they are included within the du- 
plicature of the broad ligament, which is a production 
of that membrane ; internally they are wrinkled almoſt 
reticularly, lined with mucus, extended to a conſide- 
rable length by intervening plates or folds which broad- 
ly crown the opening of the tube, which is alſo con- 
nected to the ovary. Betwixt the two membranes is 
ſomething of a ſpungy cellular ſubſtance, of a ſlender 
texture. They alſo contain uſually a mucus, the ori- 
gin of which is not known. There are alſo great num- 


bers of veſſels, and perhaps ſome muſcular fibres, but 


the latter are more obſcure. They are ſupported by 
the proper fold of the peritonæum which goes out 
_ the broad ligament. 

But the ovarzes, included in the ſame duplica- 


wee of the broad ligament behind the tubes, are ſeated 


tranſverſely, 
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tranſverſely, and conjoined to theſe tubes by a ligamen- 


tary expanſion of their own, which is long enough to 
allow them a free motion. They are ſomewhat of an 


oblong or oval figure, depreſſed on each fide, convex 
upon their unconnected ſide, and half elliptical; but that 
which is connected with the ligament is ſtraight. 


Their membrane, which comes from the peritonæum, is 


thick, and almoſt cartilaginous. Their fabric nearly 


enough reſembles that of the uterus itſelf; being a cloſe, 
white, cellular ſubſtance, compacted together, without 


any fat. The margin of the broad ligament, receding 


from the uterus to ſuſtain the ovary, has ſomething of 


a more ſolid and thick ſubſtance, reſembling a liga- 


ment, yet is not a hollow or true canal. 


846. But, in the ovary even of a tender virgin, are 


ſituated round veſicles made of a pretty ſtrong pulpy 
membrane, connected every where to the ovarium 
by cellular threads, which are filled with coagulable 
lymph; of an uncertain number and magnitude, being 


found in one ovary to 15 and upwards. Theſe 
remarkable bodies are found very widely diffuſed 


through all animals, even ſuch as have but one ſex. 
847. Laſtly, the uterus ſends out from the ſame 
lateral angles of its triangular body downward, a kind 
of faſciculus, compoſed of long cellular fibres and ſmall 
veſſels, which, becoming ſmall in its progreſs, goes 
out of the pelvis through the ring of the abdomen 
(8 12.) into the groin, where it ſplits into branches, and 
diſſolves into ſmall veſſels, which communicate with the 
epigaſtrics. Whether or no it has any long fibres pro- 
pagated from the uterus itſelf, does not plainly appear. 
848. The arteries of the uterus are from the hypo- 
gaſtrics; a conſiderable branch of which goes off, like 
that to the bottom of the bladder in men; or at leaſt it 
ariſes from the umbilical trunk, or immediately below 
that trunk, and makes the common artery belonging 
to the uterus, bladder, and rectum. It ſpreads on the 


- lower parts of the uterus, almoſt at the extremity of its 


neck; and, aſcending upwards, ſends tranſverſe in- 


Y —_—— „ „ Es. R 5 


flected 


cans 42VW kd Ad a. A" Needs 


Cn. XXX. VIRGIN UTERUS, 441 


flected branches to the uterus, makes numerous anaſ- 
tomoſes with the /permatrcs, and often gives arteries 
to the tube itſelf. Another plexus of branches tends 
downwards to the vagina, and follows it a long way ; 
although there is otherwiſe a proper vaginal artery ori- 
ginating in the pelvis, and branches ſometimes come 
from the meſocolic. There are alſo ſeminal veſlels 
which have the ſame origin as in men; and form a 
plexus, which, from its ſimilitude to the tendrils of a 
vine, is called pampiniformis. This plexus, deſcending 
over the pſoas muſcle into the pelvis, divides into two 
plexuſes. The poſterior ſurrounds the ovary itſelf, 
with many circles, elegantly diſtributed through its ſub- 
ſtance and the ova themſelves. The anterior both ſup- 
plies the tube, and deſcends to the uterus itſelf, in which 
it ſends out winding branches upward and downward, 
and ſome branches that are detached to the bladder. 
Another artery is the middle hæmorrhoidal, coming 


from the common trunk of the pundendeal, a conſide- 


rable way forward with the vagina ; to which, and to 
the bladder and rectum, it is diſtributed. The begin- 


ning of the vagina likewiſe, and the clitoris, have arte- 


ries from the external hemorrhoidal, which are diſtri- 


buted like thoſe of the penis, ſome inwardly, others 


ſuperficially, both of which inoſculate with the veſical 
branch. | 8 
849. The courſe of the uterine vers is like to that 


of the arteries, originating from the trunks of the hy- 


pogaſtrics; they are the internal uterine, the vaginal, 
the middle hemorrhoidal, the external circumflex, and 
thoſe of the clitoris. But they make a remarkable 
plexus on each ſide, which occupies the ſides of the va- 
gina below the clitoris. Below that, it is joined into a 
continued plexus with its companion on the other ſide, 
A plexus alſo from the external hemorrhoidal, and 
Joined with the veſical veſſels, goes to the clitoris, as 
well as to the penis. It has no valves, except a few in 


the ſpermatics. Theſe, in a very large bundle, go to 


the ovarium, and wings of a bat. 
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850. Within the uterus itſelf the arteries terminate 


in exhaling branches on its internal cavity. By child. 


birth theſe go off into little pendulous productions, like 
very ſmall cels. Thus the veins of the uterus are at the 


fame time very large ſinuſes; for the veins are enor- 


mouſly augmented, and 2 with __ large mouths 
into their cavity. 

851. Lymphatic veſſels are foam in the uterus of 
brutes, but more rarely in the human ; they have been 
obſerved, however, by very eminent anatomiſts. 
352. The nerves are ſupplied from the lower meſo- 
colic plexus, united with thoſe of the ſacrum, which 
ſends out large branches to the bladder, womb, and 
rectum; beſides which, there are a few nervous twigs 
that deſcend through the broad ligament to the ova- 
ries, and others from the nerve tliat goes with the vel- 
ſels to the clitoris. But the ovary has alſo its proper 
nerves from the renal plexus, ſimilar to thoſe which go 
to the teſticles of the male. The great number of the 
nerves, therefore, make theſe parts NY * ſen- 
fible. 

853. The deſcriptions we have hitherto given, are 
in common to all ages of the female ; but about the 
13th year, or ſomewhat later, nearly at the ſame time 


| when ſemen begins to form itſelf in the male, there are 


likewiſe conſiderable changes produced in the female. 
For, at this time, the whole maſs of blood begins to 
circulate with an increaſed force, the breaſts are 
filled out, and the pubes begins to be cloathed : at the 
fame time the menſes in ſome meaſure make their 
appearance ; by a common law of nature, although in 
different countries both the time and quantity of the 
flux is different. 


854. But, before the menſtrual flux, there are vari- 


ous ſymptoms excited in the loins, heavy pains, ſome- 
times like colic pains, with an increaſed pulfe, head- 
achs; and cutaneous puſtules commonly precede, and 


a white juice commonly flows from the uterus. Fot 


now 22 Py" * of the uterus, which in the ſtate 


of 
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of the fetus, were white, and tranſuded a ſort of milk, 
as in the young girl they tranfuded a ſerous liquor, do 
now begin to ſwell with blood; the red parts of which 


are depoſited through the veſſels into the cavity of the 


uterus. This continues ſome days, while, in the mean 
time, the firſt troubleſome ſymptoms abate, and the ute- 
rinè veſſels, gradually contracting their openings, again 


diſtil only a little ſerous moiſture as before. But then 


the ſame efforts return again at uncertain intervals in 
tender virgins; till at length, by degrees, they keep 
near to the end of the fourth week; at which time fol- 
lows the flux of blood, as before, which is periodically 
continued to about the goth year; though the diet, 
chuntry, conſtitution, and way of life, cauſe a great va» 
riation in this diſcharge. Pregnancy commonly pro- 
duces a ſtoppage of the menſes. 

855. This diſcharge of blood from the veſſels of the 
uterus itſelf, is demonſtrated by inſpection in women 
who have died in the midſt of their courſes; and in 
living women, having an inverſion of the uterus, the 
blood has been ſeen plainly to diſtil from the open 
orifices: in others, in whom, when the menſes have 
been deficient, the uterus has appeared full of con- 
creted blood. It alſo appears from the nature of the 
uterus itſelf, full of ſoft ſpungy veſſels, compared with 
the thin, callous, little fleecy, and almoſt bloodleſs ſub- 


| ſtance of the vagina. But that this is a good and ſound 


blood 'in an healthy woman, appears both from the 
foregoing and innumerable other obſervations. For 
nothing hinders the blood from being ſent forth tfiroꝰ 
the vagina, as in other caſes it is through the inteſtinum 
tectum, and laſtly through the remoteſt parts of the 
656. Since none but the human ſpecies are properly 
ſubject to this menſtrual flux of blood, (although there 
are ſome animals who, at the time of their vernal copu- 
lation, diſtil a ſmall quantity of blood from their geni- 
tals), and ſince the body of the male is always free from 
the like diſcharge, it has been a great inquiry in all 
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ages, what ſhould be the cauſe of this fanguine excre- 


tion peculiar to the fair ſex. To this effect the attrac- 
tion of the moon, which is known to raiſe the tides of 
the ſea, has been accuſed in all ages; others have re- 
ferred it to a ſharp ſtimulating humour, ſecreted in the 
genital parts themſelves, the ſame which is the cauſe of 
the venereal deſire. But if the moon was the parent of 
this effect, it would appear in all women at the ſame 
time; which is contrary to experience, ſince there is 
never a day in which there are not many women ſeized 
with this flux; nor are there fewer in the decreaſe than 
the increaſe of the moon. As to any ſharp ferment 
ſeated in the uterus or its parts, it will be always in- 
quired for in vain; where there are none but mild mu- 


eous juices, and where venery, which expels all thoſe 


_ Juices, neither increaſes nor leſſens the menſtrual flux: 

and women deny, that, during the time of their menſes, 
they have any increaſed deſire of venery ; ſeeing at 
that time moſt of the parts are rather pained, and lan- 
guid; and the ſeat of venereal pleaſure is rather in the 
entrance of the pudendum than in the uterus, from 
which laſt the menſes flow. But, laſtly, that the men- 
ſtrual blood is forced out by ſome cauſe exciting the 
motion of the blood againſt the veſſels, appears from 
hence, that, by a retention, the courſes have been 
known to break through all the other organs of the 
body, where no vellicating ferment could be ſeated, 

even ſo as to burſt open the veſſels of each organ; nor 
is the effect of the retained blood circumſcribed by 
thoſe parts which pour out the venereal humour. 

857. Nature has, in general, given women a body 
with ſofter or looſer veſlels, and ſolids that are leſs ela- 
Mic; their muſcles are alſo ſmaller, with a greater quan- 
_ tity of fat interpoſed both betwixt them and their fibres; 
the bones too are ſlenderer and leſs ſolid, and their 
ſurfaces have fewer proceſſes and aſperities. Moreover, | 
the pelvis of the female is, in all its dimenſions, lar- 
ger; the oſſa ilia ſpread farther from each other; and 


the 0s ſacrum ecedes more backward from the bones 
| 0 
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of the pubes, while the offa iſchii depart more from 
each other below; but, above all, the angle in which 
the bones of the pubes meet together to form an arch, 
is in the female remarkably more large or obtuſe : 
which differences are confirmed by the obſervations of 
the greateſt anatomiſts; and from neceſlity itſelf, which 
requires a greater ſpace for a greater number of viſcera 
in the pelvis. Moreover, the uterine arteries are con- 
fiderably large, more ſo than in men; and have a great- 
er proportion of light, with reſpect to the thickneſs of 
their coats: but the veins are, in proportion, leſs ample 
than in the men; and of more firm reſiſting texture, 
than in other parts of the body. From hence it follows, 
that the blood, brought by the arterial trunk to the 
womb, by paſling from a weaker artery into a narrow 
and more refiſting vein, will meet with a more difficult 
return, and conſequently endeavour to eſcape or go off 
by the lateral veſſels. | 
859. The female infant new-born has her lower 
limbs very ſmall; and the greater part of the blood, be- 
longing to the iliac arteries, goes to the umbilicals, 
ſending down only a ſmall portion to the pelvis. Hence 
the pelvis is ſmall, and bur little concave ; ſo that the 
bladder and uterus itſelf, with the, ovaries, project be- 
vyvond the rim of the pelvis. But when the fetus is born, 
and the umbilical artery is tied, all the blood of the 
iliac artery deſcends to the pelvis and lower limbs, 
which of courſe grow larger, and the pelvis ſpreads 
wider and deeper: ſo that, by degrees, the womb and 
bladder are received into its cavity, without being any 
longer compreſſed by the inteſtines and peritonæum, 
when the abdominal muſcles urge down upon the lower 
parts of the-abdomen. When now the increaſe 1s per- 
tet, or next to it, then in general we find thoſe arte- 
ries of the uterus largeſt, which in the fetus were leaſt, 
and eaſily injected with wax; and all things are chan- 
ged in ſuch a manner, that the hemorrhoidal artery is 
now in place of the hypogaſtric (8 36.), when formerly 
the umbilical had been the trunk of that artery. More 
OW. blood, 


blood, therefore, at that time comes into the uterus, 

vagina, and clitoris, than was formerly in uſe to do. 
860. At the ſame time, when the growth of the body 

begins conſiderably to diminiſh, the blood, finding eaſy 


- admittance into the completed viſcera, is made in a 


greater quantity, the appetite being now very ſharp in 
either ſex, in botlr which a plethora from thence fol- 
lows, In the male, it vents itfelf frequently by the 
noſe, from the exhaling veſſels of the pituitary mem- 
brane being dilated to ſo great a degree without a rup- 


ture, as to let the red blood diſtil through them (4 58.); 


and now the ſemen firſt begins to be ſecreted, and the 
beard to grow. - But in the female, the ſame plethora 
finds a more eaſy vent downward ; being that way di- 
rected partly by the weight of the blood itſelf, to the 
the uterine veſſels now much enlarged, of a ſoft fleecy 
fabric, ſeated in a looſe hollow part, with a great dral 
of cellular fabric interſperſed, which is very yielding 
and ſucculent, as we obſerve in the womb ; for thele 
cauſes, the veſſels being eaſily diſtendible, the blood finds 
aà more eaſy paſſage through the very ſoft fleecy exha- 
ling veſſels, which open into the cavity of the uterus, 
as being there leſs reſiſted than in its return by the 


- veins, of in taking a courſe through any other part; 
becauſe, in females, we obſerve the arteries of the head 


are both ſmaller in proportion, and of a more firm re- 
fiſting texture. The return of the ſame is there- 
fore more ſlow, both becauſe the flexures of the arte- 
Ties, from the increaſed afflux of the blood, become 
more ſerpentine and fit for retarding the blood's mo- 
tion, and likewiſe becauſe it now returns with difficulty 
through the veins. The blood is, therefore, firſt col- 
lected in the veſſels of the uterus, which at this time, 


| ty repeated diſſections, are obſerved turgid or ſwelled; 
next it is accumulated in the arteries of the Joins and 


the aorta itſelf, which, urging on a new torrent of blood, 
impelled from the heart by degrees, augments the 
force, ſo far as to open and wedge the red blood into 
the ſerous veſſels, which at firſt tranſit an increaſed 


quantity 
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quantity of warm mucus, afterward a reddiſh-· coloured 
ſerum; and by further opening, they at laſt emit the 


red blood itſelf, which, however, i in this diſcharge, has 
uſually a greater proportion of ſerum. The ſame greater 
impulſe of blood, determined to the genital parts, drives 
out the hitherto latent hairs, increaſes the bulk of the 
clitoris, dilates the cavernous plexus of the vagina, and 
whets the female appetite towards venery. According- 
ly we find, that the quantity of the menſtrual flux, and 
the earlineſs of their appearance, are promoted by every 
thing that either mcreaſes the quantity or momentum 


of the blood with reſpect to the body in general, or 


which dire& the courſe of the blood more particularly 
towards the uterus ; ſuch as joy, luſt, bathing of the 
feet, a rich diet, warm air, and lively temperament of 
body. It is diminiſhed by thoſe things which diminiſh 
plethora and the motion of the blood, as want, griet, 


cold air, floth, and diſeaſes which have gone before. 


861. When fix or eight ounces of blood have been 
thus evacuated, the unloaded arteries now exert a great- 


er force of elaſticity, and, like all arteries that have 


been overcharged with blood, contract themſelves by 
degrees to a leſs diameter, ſo as at length to give pal- 
ſage only to the former thin exhaling moiſture ; but 
the plethora or quantity of blood, being again increa- 
ſed from the ſame cauſes, a like diſcharge will always 
more eaſily enſue through the veſſels of the uterus, at- 
ter they have been once thus opened, than through any 
other part. Nor is there any occaſion to perplex our- 
ſelves about the cauſe, why this periodical diſcharge is, 
for the moſt part, nearly regular or menſtrual; for this 
depends upon the proportion of the quantity and mo- 
mentum of the blood daily collected, together with the 
reſiſtance of the uterus, which is to yield again gradu- 
ally to the firſt courſe. Therefore this critical diſcharge 
of blood never waits for the interval of a month, but 
flows ſooner or later, according as the greater quantity 
of blood in plethoric women is determined, by luſt or 
Aber cauſes, towards the uterus. Finally, they ceaſe 
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to flow altogether, when the uterus, like all the other 
ſolid parts of the body, has acquired ſo great a degree 
of hardneſs and reſiſtance, as cannot be overcome by 
the declining force of the heart and arteries, by which 
the blood and juices are driven on through all the veſ- 
ſels. This increaſed hardneſs in the old uterus is fo 
remarkable in the arteries and ovaries, that it eaſily diſ- 
covers itſelf both to the knife and the injections of the 
anatomiſt. But, in general, brute animals have no 
menſes; becauſe, in them, the womb is in a manner 
rather membranous than fleſhy, with very firm or re- 


A fiſting veſſels, which, with the difference of their po- 
ſture, never permit a natural hemorrhage from the no- 


ſtrils or other parts. They are wanting in men, be- 


cauſe in that ſex there is no ſpongy organ fit for re- 
taining the blood; and likewiſe becauſe the arteries of 


the pelvis are both harder in proportion than the veins 


and leſs, and thus the impetus of the blood in the lower 


limbs is turned away, and which veſſels in men are lar- 


er, as thoſe of the pelvis are ſmaller. 

862. It will, perhaps, be demanded, why the breaſts 
fill out at the ſame time with the approach of the menſes ? 
We are to obſerve, that.the breaſts have many particu- 
lars in their fabric, common to that of the uterus ; as 
appears from the ſecretion of the milk in them after the 
'birth of the fetus, which increaſes or diminiſhes in 
proportion as the lochial flux is either increaſed or di- 
miniſhed ; from the ſimilitude of the ſerous liquor, like 


whey; found i in the uterus, ſo as to reſemble milk, in 


thoſe who do not ſuckle their children, being of a thin 
and white conſiſtence, appearing very evidently in 
brute animals; alſo from the turgeſcence or erection of 
the papillæ or nipples of the breaſt by friction, analo- 
gous to the erection of the clitoris. Therefore, the 
ſame cauſes which diſtend the veſſels of the uterus, 


likewiſe determine the blood more plentifully to the 


breaſts; the conſequence of which is an increaſed bulk 
and turgeſcence of the conglomerate glandules and cel- 
lular fabric which — the a. 
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CHAP. XXXI. 


Of nn enn 


.I. is very difficult to diſcuſs this ſubject, as 
we have to ſearch out what happens in the 


inward parts of a woman, when in her begins to 


germinate the life of a new man, whom, in pro- 
per time, ſhe brings forth into the light. We ſhall re- 
late, in the firſt place, therefore, thoſe things which 
experience ſhews to be true; and then add thoſe hypo- 
theſes by which learned men have endeavoured to ſup- 


ply ſuch things as are not evident from the ſubject it- 
ſelf. How few things are aſcertained on this ſubject, 


and how difficultly they are aſcertained, I have learned 
by too much experience, 

864. That ſome light may be thrown on ſuch a dark 
fubjed, we ſhall begin with the moſt ſimple animals, 
and afterwards take notice of what nature has added in 
others whoſe fabric is more compounded. The ſmall- 
eſt animals then, which have very few or no limbs, the 
leaſt diſtinction of parts, the ſhorteſt life, the vital func- 
tions both few and very fimilar to one another ; theſe 
animals bring forth young ones like themſelves, with 
no diſtinction of ſexes, as all of them are fruitful, and 
none imparts fecundity to the reſt. Some of them ex- 
clude their young whom they have conceived in their 
body, through a certain cleft ; from others, ſome limbs 


fall off, which are completed into animals of a kind ſi- 
milar to thoſe from which they have fallen off. This 
kind of generation is extended very wide, and compre- 


hends the greater part of animal life. 
865. The next to theſe, which are a little more 
compounded, all bring forth their young; yet in ſuch 


a manner, that in their bodies is generated a certain 
partiele peculiar to themſelves, diſſimilar to the whole a- 
nimal, and contained | in ſome involucra, within which 


lies 
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Hes the animalcule that is afterwards to become ſimilar 


to that within which it is produced; this is commonly 
called an egg. en part of theſe animals is im- 
moveable. 


866. The animals which follow are not indeed nu- 


merous, but have both eggs, and male ſemen beſides; 
fo that both ſexes are joined ia the ſame animal. But 
we call it male ſemen, becauſe it is neceſſary for ſprink- 


ling the eggs in order to render them prolific, although 


it never grows alone in the new animal. In this claſs, 
therefore, a juice is prepared by its own proper or- 
gans, which is likewife poured on the eggs through or- 
gans proper to itſelf, but different from the former, in 
order to generation. 

867. Thoſe animals are much more numerous which 
have both a male juice and female eggs; yet ſuch as 


cannot fecundate themſelves, but ſtand in need of real 


venery. For two animals of this kind agree in the 


work of fecundation, in ſuch a manner, that each im- 


pregnates the other with its male organs, and again ſuf- 


fers itſelf to be impregnated in its female ones by the 


male parts of the other. 

668. And now the nature of animals approaches 
nearer and nearer to that of the human race; of which, 
namely, ſome individuals of a ſimiliar kind have only 
male organs, and the ſame males ſprinkle their ſeed on 
the female eggs of others. Very many cold ones 


ſprinkle their ſeed upon the eggs after they are poured. 


out of the body of the mother. Warm animals inject 
their ſemen into the uterus of the female. But now, if 
eggs are generated within the body of the female, they 
are brought forth covered with ſhells or membranes; 
but if the female has a live fetus in its uterus, it is born 
quite free of any involucrum : but the difference be- 
tween theſe oviparous and viviparous animals is but 
ſmall; ſo that in the ſame claſs, and the fame genus, 
ſome animals lay eggs, others produce live fetuſes; 


and laſtly, the ſame animal ſometimes lays eggs, and 


ſometimes brings forth live young. 
689. From 
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869. From this review of animals it appears, that all 
animals are produced from others ſimilar to them- 
ſelves; many from a part of it ſimilar to the whole; 
others from an egg of a peculiar ſtructure; but that 
all theſe do not ſtand in need of male ſemen. Laſtly, 
the more moveable and lively animals only, whoſe bodies 
are of a more complicated ſtricture, are endowed with 
a double ſyſtem for generation; and the difference of 
ſexes ſeems to be added for the bond of ſocial life, and 
for the ſafety of a leſs numerous progeny. 

870. For the certain effuſion of this male juice into 
the female organs, both ſexes are inflamed with the 
moſt vehement deſires: the male indeed has the moſt 
lively ones, becauſe the female is at all times ready to 
ſuffer the venereal congreſs; and thence it behoves the 
male to be animated with a deſire of venery, when he 
has plenty of good ſeed, and ſuch as 1s of a prolific 
nature. Therefore this is the greateſt cauſe of vene- 
real deſire in him; but in females, of the brute kind 
eſpecially, ſome kind of inflammation in the vagina, 
which excites an intolerable itching. | 

871. But nature has firſt added to the womb, 
both in women and in quadrupeds, a vagina or 
round membranous cavity, eaſily dilatable, which, as 
we have already ſeen (843.), embraces and ſurrounds 
the projecting mouth of the uterus; from whence it 
deſcends obliquely forward under the bladder, and 
reſting upon the rectum with which it adheres, and 
laſtly opens under the urethra with an orifice a little - 


contracted. This opening, in the fetus and in virgins, 
has a remarkable wrinkled valve, formed as a produc- 


tion-of the ſkin and cuticle, under the denomination of 
bymen, which ſerves to exclude. the air or water; not 
perhaps without ſome kind of moral uſe, ſeeing this 
membrane, as far as I know, is given to women alone. 
It is circular, excepting a ſmall deficiency under the 
uretbra, which yet is not always conſtant, but ſpreads 
itſelf very broadly below towards the anus. This 
. being inſenſibly worn away by copulation, 
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its lacerated portions at laſt diſappear. The caruncles, 
which are called myrtiformes, are partly the remains of 


the ſhattered hymen, and laſtly the valves of the mu- 


. cons lacunæ hardened into a kind of fleſh, 

372. The fabric of the vagina is ſomewhat like that 
of the ſkin, compoſed of a firm, denſe, or callous cuti- 
cle, covering a thick, white, nervous ſkin, in which, 
more eſpecially at its end, appear fleſhy fibres. Its in- 
ternal ſurface is, in a great meaſure, rough, beſet with 
many callous. warts, which, though hard, are ſenſible: 
beſides which, there are thin plates, terminated with a 
protuberant inclined edge, pointing downward, ſo as to 


form two principal rows, ſpreading betwixt thoſe 


warts; and of theſe, the uppermoſt are extended un- 

der the urethra, where they are larger, as the lower 
are incumbent. on the anus. From each of theſe to 
the other are continued, on both fides, ſeveral rows of 
leſſer valve-like papillæ, variouſly inflected into arches, 
and which ſeem to be deſigned tor increaſing the plea- 
ſure, and facilitating the expanſion when it is called for. 
It is furniſhed with a proper mucus of its own, ſepa- 
rated from particular ſinuſes in ſeveral parts, but more 
Ns > va2age in its poſterior and ſmoother ſide. 

+ 873. At the entrance of the vagina are prefixed two 
cutaneous productions or appendages, called nymph, 
*continued from the cutis of the clitoris, and from the 
glans itſelf of that part; and theſe, being full of cellular 
ſubſtance in their middle, are of a turgeſcent or diſten- 
dible fabric, jagged and repleniſhed with ſebaceous 
glandules on each fide, ſuch as are alſo found in the 
folds of the prepuce belonging to the clitoris. Their 
uſe is principally to direct the urine, which flows be- 
twixt them both from the urethra, that in its deſcent it 
may be turned off from clinging to the body, in which 
office the nymphæ are drawn together with a ſort of 
erection. Theſe membranous productions deſcend 
from the cutaneous arch ſurrounding the clitoris, which 
is a part extremely ſenſible, and wonderfully influenced 


"7 titillation; for which it is made up, like the penis, 
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of two cavernous bodies, ariſing in like manner from 
the ſame bones, and afterwards conjoining together in 


one body, but without including any urethra. It is 


furniſhed with blood- veſſels, nerves, and levator muſ- 
cles, and a ligament. ſent 'down from the ſynchondro- 
ſis of the os pubis, like thoſe in men, like unto which 
the clitoris grows turgid and erect in the venereal con- 
greſs, but leſs in thoſe who are very modeſt ; but from 
friction, the clitoris always ſwells up and is erected. 
874. The muſcle, termed oftiz vagine conſtrictor, a- 


riſing on each ſide from the ſphincter of the anus, and 


increaſed by the acceſſion of a branch from the os iſchi- 


um, covers the vaſcular plexus, from whence it pro- 


ceeds outward in the direction of the labia externa, 
and is inſerted into the crura clitoridis; thus it ſeems 
to compreſs the lateral venal plexuſes of the vagina, 
whence it every way conduces to retard the return of 
the venal blood. The tranſverſe muſcle of the ure- 
thra, and the bundle from the ſphincter inſerted into it, 
have the ſame ſituation as in men. SH" 

875. When.a woman is invited either by moral 
love, or a luſtful deſire of pleaſure, and admits the em- 
braces of the male, whoſe penis, entering the vagina, is 
rubbed againſt its ſides, until the male ſeed breaks out 
and is poured out into the uterus. It then excites a 
convulſive conſtriction and attrition of the very ſenſible 
and tender parts, which lie within the contiguity of the 
external opening of the vagina, after the ſame manner 
as we obſerved before of the male (840.). By theſe 
means the return of the venous blood being ſuppreſſed; 
the clitoris grows turgid and erect, more eſpecially in 
luſtful women; the nymphæ ſwell on each ſide, as well 


as the venal plexus, which almoſt ſurrounds the whole 
vagina, ſo as to raiſe the pleaſure to the higheſt pitch: 


in conſequence of which there is expelled, by the muſ- 


cular force of the conſtrictor (874. ), but not perpetual- 


ly, nor in all women, a quantity of lubricating mucous 
liquor, of various kinds. The principal fountains of 


this are ſeated at the firſt beginning or opening of the 
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urethra, where there are large mucous ſinuſes placed 
in the protuberant margin of this uriniferous canal. 
Moreover, there are two or three large mucous ſinuſes, 
which open themſelves into the cavity of the vagina it- 


ſelf, at the ſides of the urethra; in the bottom of the ſi- 


nuſes which are formed by the membranous valves 
ſulcated upward. Laſtly, at the ſides of the vagina, 
betwixt the bottoms of the nymphæ and the hymen, 
there is one opening, on cach fide, from a very long 
duct; which, deſcending towards the anus, receives its 
mucus from a number of very ſmall follicles. 
876. But the fame action which, by increaſing the 
eaſure to the higheſt degree, cauſes a greater con- 
flux of blood to the whole genital ſyſtem of the female 
663.) occaſions a much more important alteration in 
the interior parts, For the hot male ſemen, penetrating 
the tender and ſenſible cavity of the uterus, which is 
itſelf now turgid with influent blood, does there excite, 
at the ſame time, a turgeſcence and diſtention of the 
lateral tubes, which are very full of veſſels, creeping 
betwixt their two coats, and now ſtiff. with the great 
quantity of blood they contain; and theſe tubes, thus 
-copiouſly filled and florid with the red blood, become 
erect, and aſcend, ſo as to apply the ruffle or fingered 
'opening of the tube to the ovary. - In the truth of all 


theſe particular changes, we are confirmed by diſſec. 


tions of gravid or pregnant women, under various cir- 
cumſtances; alſo from the comparative anatomy of 
brute animals, and from the „ ee of the parts 
when diſeaſed. 

357. But, in a female of ripe years, the ovary is EX» 
tremely turgid, with a lymphatic fluid, which will har- 
den like the white of an egg, and with which little 
bladders are diſtended. In a prolific copulation, ſome 
one of the more ripe veſicles is burſt, a cleft manifeſtly 
appears, and at length. pours out a clot of blood. 
Within this veſicle, after copulation, a kind of fleſh 
grows up, at firſt flocculent, then granulated, and like 
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ed together by a cellular ſubſtance ; which fleſh by de- 


grees becoming larger and harder fills the whole cavity 
of the veſicle, and is hardened into the nature of a ſcir- 
rhus, in which, for a long time, remains a cleft, or a ve- 
ſtige of one. This is the corpus luteum, common to all 
warm quadrupeds, | in which ſome late anatomiſts have 
found a fort of juice before copulation; which, how- 


ever, experience does not admit, ſeeing there is no 


corpus luteum at that age. But neither is the veſicle, 
which is the human ovum, contained in a body like a 
cup. The extremity of the tube, therefore, ſurround- 
ing and compreſſing the ovarium in a prolific congrels, 
is thought to preſs. out and ſwallow a mature ovum, 


from a fiſſure in the outer membrane, from whence it 


is continued down by the periſtaltic motion of the tube, 
to the uterus itſelf; which periſtaltic motion begins from 
the firſt point of contact with the ovum, and urges the 
ovum downward ſucceſſiyely to the opening into the 
fundus uteri, which is very manifeſt in brute animals. 
The truth of this appears from the conſtant obſervation 
of a ſcar or fiſſure in the ovarium, which is produeed 


there after conception; from a fetus being certainly 


found in quadrupeds, both in the ovarium of the fe- 


male, and in the tube; from the analogy of birds, in 


which the deſcent of the ovum from the ovarium is 
very manifeſt. Vet we muſt acknowledge, that a true 
ovum was never found in quadrupeds, unleſs after a 
long time. It is probable, that at the time of concep- 
tion, the true ovum is almoſt fluid, very ſoft and pel- 
lucid, and cannot be diſtinguiſhed from the mucus with 
which the tube is filled ; likewiſe, that it is very ſmall, 
on account of the narrowneſs of the tube. The veſicle 
itſelf which was in the ovary remains in it fixed, and 
becomes the covering of the corpus luteum. But the 
accounts of ova ſaid to have fallen from women du- 


ring the firſt days are not certain, and are contradicted 


by the ſmallneſs of the fetus obſerved many days after 
©1216; 5088s by the ſhape in n it is faſt obſerved, 
which 
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which is always oblong, and in brutes even cylindrical; 
and likewiſe by the ſmallneſs of the tube. 

879. Theſe things are performed, not without plea- 
ſure to the future mother, nor without a peculiar 
fort of ſenſation of the internal parts of the tube, 
threatening to induce a ſwoon, Neither is the place 
of conception in the uterus, whither certain expe- 
rience ſnews that the male ſemen comes. For the 


wer of the male ſemen fecundates the ovum in the o- 


varia themſelves, as we ſee in the caſe of fetuſes found 
in the ovaries and tubes; from the analogy of birds, in 
which by copulation one egg indeed falls into the ute- 
rus, but very many are fecundated at once in the ovaria. 
Nor is the ſmall quantity of the male ſemen, or its 
ſluggiſh nature, any objection to this, which by eminent 
anatomiſts has been thought to render it leſs fit for per- 
forming ſuch a journey. For it is certain that the male 
ſemen fills the tubes themſelves at the firſt Impregna- 
tion, both in women and brute animals. 
3.80. The uterus indeed, in animals certainly, and in 
women probably, is cloſed, leſt the very ſmall ovum, 
together with the hope of the new progeny, ſhould pe- 
Tiſh, At that time the new mother ſuffers many diſ- 
agreeable affections; which probably ariſe from the 
ſubputrid and ſubalkaline male ſemen reſorbed into the 
blood. A nauſea is occaſioned by conception, almoſt 
in the ſame manner as by ſwallowing a bit of a rotten 
egg. Fleſh is at this time chiefly nauſeated ; a vomit- 
ing alſo occurs; ſome puſtules break out, and the 
teeth ach. The moſt of theſe complaints I reckon to 
be owing to the ſwelling of the oterus, and the reten- 
tion of the menſes. | 
881. Theſe things as yet are either certainly evinced 
by the teſtimony of our ſenſes, or can be confirmed or 
corrected by them. Thoſe which follow are more con- 
jectural; and the more difficult on account of the pau- 
city of experiments, and their difagreement with one 
another. And in the firſt place, it is a difficult que- 


ſtion, From whence proceed the firſt ſtamina of the new 
animal 
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animal? Whether are they from both parents, and mix- 
ed into one animal by a conjunction of ſeminal matter 
coming from the whole body; as indeed there is a re- 
ſemblance of the fetus to both parents in animals, but 
&ſpecially in plants, as confirmed by very many experi- 
ments: the ſame thing alſo ſeems confirmed by the 


faults of parents being conveyed to their children. But 


no ſeed has ever certainly been obſerved in females; 
and innumerable examples ſhew, that the ſpecies of 
animals may be propagated without any mixture of 
ſeeds. Laſtly, the reſemblance of the young animal 
to its father ſeems only to ſhew, that in the male ſeed 
there is ſome power, which only can form the ſoft 
matter of the embryo in its leaſt ſtate; juſt in the ſame 
manner as that power adds length to the pelvis in cer- 
tain bodies, dilates the-larynx, and cauſes the horns ap- 
pear. 

- 882. To the father ſome have attributed every thing; 
chiefly after the ſeminal worms, now ſo well known, 
were firſt obſerved in the male feed by the help of the 
microſcope, which are obſerved with truth to agree in 
figure with the firſt embryos of all animals. But in theſe 
animals there is wanting a proportion betwixt their 
number, and that of the fetuſes; they are alſo not to 
be conſtantly obſerved through all the different tribes 
of animals; they have too great a reſemblance to thoſe 
animalcules that are every where ſpontaneouſly pro- 
duced in other juices, which yet are always tenacious 
of their own genus, and are never found to grow in the 

moſt diſſimilar kinds of animals that have limbs, 

883. Again, other anatomiſts, not leſs celebrated or 
leſs worthy of credit, have taught that the fetus exiſted 
in the mother and maternal ovary; which the male ſe- 
men excites into-a more active life, and likewiſe forms 
it variouſly, ſo as to ſhew it juſt brought into life, and 
make its preſence manifeſt. Yolks are alſo manifeſtly 


found in the female ovaries, even although they have 


not been impregnated with any male ſemen. But a 


ww is known to be an appendix to the inteſtine of 


towls ; 


4386 CO N CEPTION. cn. XXXI. 


fowls; and to have its arteries from the meſenteric ar- 


tery, and the covering of the yolk to be continued with 


the nervous membrane of the inteſtine, which is con- 


tinuous with the ſkin of the animal. Along with the 


yolk, therefore, the fetus ſeems to be preſent in the 
mother hen, of whom the yolk is a part, and which 


gives veſſels to the yolk. Laſtly, that the analogy of 


nature ſhews that many animals generate eggs without 
any connection with a male of the ſame ſpecies, but 
that a male animal never becomes prolific without a fe- 
male. That the progreſſions are continued from a fe- 
male quadruped to an oviparous animal, and from that 
to one which is not oviparous. But the young animal 
proceeds from a part of the old one from which it is 
generated. Certainly, therefore, the males mult give 
ſome addition to that ſex which produces the fetus from 
Rs own body; which addition is neceſſary in ſome tribes 
of animals, but in others may be wanted. But neither 
is it poſſible that with any kind of truth we can admit 
of an inſertion by which the open navel of the male a- 


nimal when conceived ſhould adhere to the veſſels of 


the female. For this navel would be by far too ſmall 
at the time when the yolk is of a conſiderable bigneſs; 
neither could the very ſmall umbilical arteries be ap- 
phed to the very large yolk with any hope of a conti- 
nuance of the circulation. 

884. Thus much concerning the materials: but we 
are again difficulted concerning the formation, by what 
means the rude and ſhapeleſs maſs of the firſt embryo 
1s faſhioned into the beautiful ſhape of the human body. 
We readily reject ſuch cauſes as a fortuitous concourſe 
of atoms, the blind attractions between the particles of 
the nutritious juices, and the ſtrength of ferments in- 
_ conſcious of the reaſons why they operate; the ſoul is 
certainly an archite& unequal to the taſk of producing 
fuch a beautiful fabric; as for internal models, of which 
| I never could conceive one clear idea in my mind, we 
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explaining thoſe things of which we are unwillingly i ig 
norant has given riſe to. 

885. To me, indeed, experience ſeems to agree with 
thoſe things which the mind foreſees will follow from 
their own cauſes. Namely, that this moſt beautiful 
frame of animals is fo various, and ſo exquiſitely fitted 
for its proper and diſtin& functions of every kind, and 
the offices and manner of life for which the animal is 
deſigned ; that it is calculated according to-laws more 


perfect than any human geometry; that the ends have 


been foreſeen in the eye, in the ear, and the hand, ſo 
that to theſe ends every thing is moſt evidently accom- 
modated : it appears, therefore, certain to me, that no 
cauſe can be aſſigned for it below the infinite wiſdom 
of the Creator himſelf. Again, the more frequent- 
ly, or the more minutely, we obſerve the long ſe- 
ries of increaſe through which the ſhapeleſs embryo is 
brought to the perfection neceſſary for animal lite, fo 
much the more certainly does it appear, that thoſe 
things which are obſerved in the more perfe& fetus 
have been preſent in the tender embryo, although the 
ſituation, figure and compoſition ſeem at firſt to have. 
been exceedingly different from what they ſhew them- 
ſelves to be at laſt; for an unwearied and laborious 
patience has diſcovered the intermediate degrees by 
which the ſituation, figure, and ſymmetry, are inſenſibly 
reformed. Even the tranſparency of the primary fetus 
alone conceals many things which the colour added a 
little after does not generate, but renders conſpicuous 
to the eye. And it ſufficiently appears that rhoſe parts 
which eminent anatomiſts have ſuppoſed to be gene- 
rated in after rimes, and to be added to the primeval 
ones, have been all cotemporary with the primeval 
parts, only ſmall, ſoft, and colourleſs, 

886. It is highly probable, that for a long time the 
latent embryo neither increaſes nor is agitated, except 
by a very gentle motion of the humours, which we may 
ſuppoſe to librate from the heart into the neighbouring 
arteries, and from theſe into the heart of the fetus. 
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But we may alſo ſuppoſe, that the ſtimulus of the male 
ſemen excites the heart of the fetus to greater contrac- 


tions, ſo that it inſenſibly evolves the complicated veſſels 
of the reſt of the body by the impulſe of the humours, 
and propagates the vital motion through all the canals 
of the little body of the animat; that it is more quick 


in fome parts, and more flow in others; and that from 
thence it happens that ſome parts of che body of the 
animal ſeem to be produced very early, and others to 

ſupervene afterwards; and laſtly, that ſome do not 
few themſelves until a long time after birth, as the 


veſicles of the ovaries, the veffels of the male teſticles, 
the teeth, hairs of the beard, and horns of brute ani- 
mals. In all animals, heat aſlts this evolution ; in the 


more ſimple ones whole veſſels are few, and leſs com- 


plicated in their various origins, it is the ſole inſtru- 
ment of bringing it to perfection. 

887. Of the objections which are ufoally denne, 
ſome are not true, ſuch as the ſuppoſitions of an excreſ- 
cence of a different ſtructure from the reſt of the body; 
others ſeem to belong to cauſes depending on ſome ac- 
cident, ſuch as moſt kinds of monſters; ſome to the 
increafe of ſome particular parts, occaſioned by the 
powers of the male ſeed; ſome to the cellular texture 
varioufly relaxed, as it ſeems to increaſe in the parts 


newly produced, or to be occafioned by indurated 


juices. Although it is not eaſy to explain every thing 
mechanically, yet we ought to remember, that if in- 


deed-the new animat is truely, and ſhewn by experi- 


enceto be, preſent in the egg, thoſe difficulties which are 
moved cannot overturn ſuch things as have been truely 


|  demonttrated, although perhaps ſome things may re- 


main, to which, in ſo great an infancy of human know- 


-* "ledge, we cannot yet give a full anſwer. 


888. When the human ovum is brought down into 


| the uterus, we become more fenſible of its change of 


ſhape after the interval of a few days. The ovum 
Itſelf ſends out every where ſoft branchy flocculi from 


a the ſuperficies of its membrane hitherto ſmooth, which 


adhere 
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happens every where in the uterus ; 
thick part which is interpoſed between the tubes, and 
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adhere to and inoſculate with the exhaling and re- 
ſorbing flocculi of the uterus (84 3) This adheſion 
ut chiefly in that 


is called the fundus uteri. Thus the thin ſerous hu- 
mour of the uterus, proceeding from its arterial villi, 
is received into the ſlender venous veſſels of the ovum, 
and nouriſhes it together with the fetus. But before 
this adheſion, it is either nouriſhed by the matter it 
already contains, or elſe by ſuch juices as it abſorbs 
from the ſurrounding humours, if indeed there is any 
time when it does not adhere. : 

889. At this time, in the ovum, there is a great pro- 
portion of a limpid watery liquor, which, like the white 
of an egg, hardens by the heat of fire, or a mixture 
with alcohol; and now the fetus, for a long time invi- 
ſible, as I have never obſerved it before the 17th day, 
makes its appearance at finſt a ſhapeleſs maſs, conſiſting 


of mere mucus, and as yet ſeemingly of a cylindrical 


ſhape. When ſome diſtinction of parts is next to be 
ſeen, it has a very great head, a ſmall lender body, no 
limbs, fixed by a very broad flat navel to the obtuſe end 
of the ovum. = 

83890. From hence forward the fetus continually in- 
creaſes as well as the ovum, but in an unequal pro- 


portion: for while the arterial ſerum is conveyed by 


more open paſſages into the ſmaller veſſels of the ovum, 
the fetus itſelf grows the faſteſt ; becauſe. now the 


_ greateſt part of its nouriſhment ſeems to paſs through 
1 


he very large umbilical vein. At the ſame time the 


ovum itſelf alſo grows, but leſs in proportion; and the 


waters, which it includes, gradually diminiſh from their 
firſt proportion, in reſpe& of the bulk of the fetus. 
The fleecy productions of the veſſels from the ovum are 
gradually ſpread over with a continued membrane, and 
only thoſe which ſprout out from the obtuſe end of the 
ovum take root, or increaſe ſo as to form a round cir- 
cumſcribed placenta or cake. | 
891. Such is the appearance of the ovum, as we 
: EL bo - have 
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have here deſcribed it, commonly in the ſecond month; 

from whence forward it changes only by increafing i in 
bulk. That part of the ovum next the fundus uteri is 
commonly uppermoſt, making about a third of its whole 
ſurface, in form of a flat round diſh or plate; ſucculent, 
fibrous, full of protuberances, but throughout perfectly 
vaſcular; changing into other tubercles of the ſame 
kind, for the moſt part accurately, and often inſeparably, 
connected with the uppermoſt part of the uterus, re- 
markable for its large veſſels, of a thin cellular texture, 
collecting the veſſels every where, but chiefly in the cir- 
cumference of the greateſt circle, as well the exhaling 
arteries anſwering to ſuch as come from the uterus into 
the veins of the placenta, as the arteries of the placenta 
opening into the large veins of the uterus. There, in the 
common ſurface of the uterus and placenta, a communi- 
cation is made, by which the uterus ſends to the fetus, firſt 
that white ſerous liquor not unlike milk, and laſtly, as it 


ſeems, red blood itſelf, This communication of the 


humours ſeems to be demonſtrated by the ſuppreſſion 
of the menſes in women with child, whoſe blood muſt 
be turned into another channel; from the loſs of blood 
which follows from a e of the placenta in a 
miſcarriage; and from the blood of the fetus being ex- 
hauſted from an hemorrhage in the mother; from he- 
morrhages that enſue from the navel-ſtring, ſo as to kill 
the mother when the placenta has been left adhering to 
the uterus; and, laſtly, from the paſſage of water, 


quickſilver, tallow, or wax, injected from the uterine 


arteries of the mother into the veſſels of the placenta, 


© as is confirmed by the moſt faithful obſervations. But 


that it is blood which is ſent into the fetus, is evinced 
by the magnitude of the ſinuſes of the uterus and pla- 
centa; the diameter of the ſerpentine arteries of the 
uterus ; the hemorrhage that follows, even when the 
placenta is very flightly hurt ; but eſpecially by the mo- 


tion of the blood, which, in 4 fetus deſtitute of a heart, 
could only be given to the humours of the fetus by the 


892, The 


Woe of the mother, 
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892. The remaining part of the ovum, and likewiſe 
the ſurface of the placenta, are covered by an external 
villous and fleecy membrane, full of pores and ſmall 
_ veſſels, of a reticular fabric, eaſily lacerable, ſo as to re- 
ſemble a fine placenta, and is called the chorion. But 


even this is connected to the flocculent ſurface of the 


uterus, which is very like to itſelf, but ſofter, by veſſels 
ſmaller than thoſe of the placenta, but manifeſtly inol- 
culated from the chorion into the veſſels of the ute- 
rus. 

893. Under the chorion lies a continuous, white, 
opaque, and firm membrane, not vaſcular, which does 
not cover the part of the placenta turned towards the 
uterus, but 1s concave, and turned to the fetus. It co- 
heres by a cellular texture both to the chorion and am- 
nios. The moſt ſimple name we can give it, is the 
middle. membrane. 


894. The innermoſt coat of the fetus, which is cal- 


led amntos, is a watery pellucid membrane, very rarely 
ſpread with any conſpicuous veſſels, which yet I bave 
obſerved in an human ſubject; extremely ſmooth, 
and in all parts alike; alſo extended under the placenta 
with the former, the ſurface of which is every way in 
contact with the waters. If there are more fetuſes than 
one, either in man or beaſt, each of them has their pro- 
per amnios. 

89 5. The nouriſhment of the fetus from the begin- 
ning to the end of the conception, is without doubt 
conveyed to it through the umbilical vein. This ga- 
chers its roots from the exhaling veſſels of the uterus 
(854.), and has manifeſt communications by ſome roots 
with the umbilical artery, from whence it in part riſes, 
and, meeting together in a large trunk, is twiſted in 
2 circular manner through a number of folds to a ſuf- 
ficient length, that may allow of a free motion; and in 
this courſe it is ſurrounded with a cellular ſubſtance full 
of mucus, diſtinguiſhed by three partitions, and the 
membrane which is continued to the amnios, but 


on by the name of the umbilical rape; and after 


forming 
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forming ſome protuberances, it enters through the na- 
vel, in an arch made by a parting of the ſkin and ab- 
dominal muſcles, and goes on through a proper ſinus 
of the liver (692.), into which the ſmaller portion of 
the blood that it conveys is poured through the ſlender 
ductus venoſus into the vena cava ſeated in the po- 
ſterior foſſa of the liver: but the greater part of its 


blood goes through the large hepatic branches, which 


conſtantly ariſe from its ſulcus, and remain even in the 
adult (69 5.); but it goes thence to the heart by the 
continuous branches of the vena cava (697) The ſi- 
nus or left branch of the vena portarum itſelf is a part 
of the umbilical vein, and its branches bring the blood 
from the placenta to the cava, while the right branch 
alone carries the meſenteric and ſplenic blood through 
the liver. OE 5 $5 TE: 

896. But this is not all the uſe of the placenta: for 
the fetus ſends great part of its blood again into the 
ſubſtance thereof, by two large umbilical arteries, 
which are continued on in the direction of the aorta ; 
and after giving ſome ſlender twigs to the femorals, 
with {till ſmaller arteries into the pelvis, they aſcend re- 
flected back with the bladder on each fide of it, ſur- 
rounded with the cellular plate of the peritonzum, with 
ſome fibres ſpreading to them from the bladder and u- 
rachus, in which manner they proceed on the outſide 
of the peritonzum into the cord at the navel, in which 
paſling alternately in a ſtraight and contorted courſe, 
they form various twiſtings or windings, ſomewhat 
ſharper than thoſe of the vein which they play round ; 
in which manner they at laſt arrive at the placenta, 
whoſe ſubſtance is entirely made up of their branches, 
in conjunction with thoſe of their correſponding veins, 
and a flippery cellular ſubſtance following both veſſels ; 
fo that the kernels themſelves that are conſpicuous in 
the placenta, are convolutions of thoſe veſſels. By 
theſe branches the blood ſeems to paſs out through the 
minute arteries of the placenta into the bibulous veins 
of the maternal uterus, that after undergoing the om 
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of the lungs by the mother's reſpiration, it may return 
again in an improved ſtate to the fetus: for what other 
reaſon can be aſſigned for ſuch large arteries, which 
carry off above a third part of the blood of the fetus? 
897. But it will perhaps be demanded, Whether the 
fetus is not nouriſhed by the mouth likewiſe ? Whether 
it does not drink of the lymphatic liquor contained in 
the cavity of the amnios, which is coagulable, unleſs 
putrefied, and in the middle of which the fetus ſwims, 
and whoſe origin is not ſufficiently known ? Whether 
this opinion is not in ſome meaſure confirmed by the 
open mouth of the fetus, and the analogy of chickens, 
which are under a neceſſity of being nouriſhed from the 


contents of the egg only: to which add the abſence of 


a navel- ſtring in ſome fetuſes; the quantity of meco- 
nium filling the large, and part of the ſmall, inteſtines ; 
the ſimilitude of the liquor found in the cavity of the 
ſtomach to that which fills the amnios; the propor- 
tionable decreaſe of the liquor amnii, as the fetus en- 


larges ; the glutinous threads which are found con- 


tinued from the amnios, through the mouth and gu- 
la, into the ſtomach of the fetus; the true feces 
found in the ſtomach of the fetus of quadrupeds; the 
open mouth of the fetus, which we have certainly ob- 
ſerved; the gaping of a chicken ſwimming in this li- 
quor, and its attempts as it were to drink it up? Again, 
what are the fountains or ſprings from whence this 
lymph of the amnios flows? whether it tranſudes thro? 
the inviſible veſſels of the amnios, or through certain 
pores from the ſucculent chorion, which is itſelf ſupplied 
from the uterus ? It muſt be confeſſed, that theſe in- 
quiries labour under obſcurities on all ſides; notwith- 
ſtanding which, there ſeems more probability for them 
than otherwiſe, ſince the liquor is of a nutritious kind, 


at leaſt in the firſt beginnings of the fetus, and derived 


from the uterus. 
898. All the excremental feces, which are collected 
in the fetus during the whole time of its reſidence in 
the womb, amount to no great quantity, as they w 
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the remains of ſuch thin nutritious juices, percolated 
through the ſmalleſt veſſels of the uterus. 1 frequent- 


ly obſerve, that the bladder is almoſt empty in the 


fetus. However, there is generally ſome quantity of 
urine, collected in a very long conical bladder. But 


m the cavity of the inteſtines, there is collected together 


a large quantity of a dark green pulp, which may 
poſſibly be the remains of the exhaling juices, like the 
feculent remains, which are ſometimes left in the other 
_ cavities of the body that are filled with exhaling juices, 
and ſuch as I have fometimes obſerved even in the va - 
ginal coat of the teſticle. 

899. It may then be demanded, 3 eh is any 
allantois ? fince it is certain, that there paſſes out from 
the top of the bladder a duct called the wrachus, which 
is a tender canal, firſt broad, covered by the longitudi- 


nal fibres of the bladder as with a capſule ; and after- 


_ wards, when thoſe fibres have departed from each 
other, it is continued thin, but hollow, for a con- 
ſiderable way over the umbilical cord, yet ſo that it 
vaniſhes in the cord itſelf. Whether this, although it 
be not yet evident in the human ſpecies, is not con- 


firmed by the analogy of brute animals, which have 


both an urachus and an allantois? But as for any pro- 
per receptacle continuous with the hollow urachus, it 
either has not yer been obſerved with ſufficient certain- 
ty, or elſe the experiment has not been often enough 
repeated, to become general in the human ſpecies ; 


and thoſe eminent anatomiſts who have obſerved a 


fourth kind of veſſel to be continued along the. umbi- 
lical rope into its proper veſick, will not allow that 
veſſel to be called the urachus, and very lately have 
referred it to the omphalomeſenteric genus; and in the 
human fetus, the urine is ſeparated in a very ſmall 
quantity : but it perhaps may be no improbable con- 
jecture, that ſome portion of the urine.is conveyed to a 


certain extent into the funiculus umbilicalis, and there 


is transfuſed into the ſpungy cellular fabric that ſur- 


rounds it; and therefore, that, of all animals, man has the 
| longeſt 
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longeſt umbilical cord, becauſe he alone has no allantois. 


But then this can take up but a ſmall ſpace, termina- 


ting in the funis, and hardly ever ſcems to reach as fat 
as the placenta, Sometimes, even in an adult perſon, 
this open duct has brought the urine to the navel. 

900. In the mean time, the fetus continues to ad- 
yance in growth; the limbs by degrees ſprout from the 


trunk, under the form of tubercles; and the other out- 
works of the human fabricature are by degrees beauti- 


fully finiſhed, and added to the reſt; in a manner not 
here to be at large deſcribed, as indeed it has not been 
as yet by anatomiſts in general; of which, however, we 
muſt premiſe ſome compendium. i Lf 

got. The embryo which we firſt obſerved in the 
uterus of, the mother was a gelatinous matter, having 


ſcarce any proper ſhape, and of which one part could 


not be diſtinguiſhed from another. There was, how- 
ever, in that gluten, a heart, which was the cauſe of life 
and motion; there were veſſels which generated the 
humour of the amnios ; there were therefore veſſels of 
the umbilicus and yolk, the little trunks of which, be- 


ing received from the fetus, are at that time very 1 
ſeeing they have lately begun to be obſerved. There 


was both a head and ſpinal column, both parts very 
large, and larger in proportion to the reſt than ever. 
There were likewiſe, without doubt, all the reſt of the 


. viſcera, but pellucid and of a mucous nature; for 


which reaſon, they may be obſerved ſome days fooner 
than can be hoped for from nature alone, if you render 
them opaque. | 


902. But in the whole fetus, an immenſe quantity of 


water is mixed together with a very little earth, as the 


very cellular texture ſurrounds it in a ſtate between 


fluid and ſolid ; ſeeing large drops of water are inter- 
poſed betwixt the remote elements of the ſolid parts. 
903. In birds there is added to this the vivifying 


gluten or white of the egg, which is of the nature of 


lymph ; and the yolk, which is of an oily nature: in 
man, ſomething of a milky nature, not altogether un- 
: | „„ | like 
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like the yolk of an egg, and the coagulable lymph. 


That the blood is perfected from the fat by the proper 


powers of the fetus, we are perſuaded from the example 


of birds. From it are inſenſibly prepared all the other 


humours, but all of them at firſt mild, void of taſte, co- 
lour and ſmell, and of a glutinous nature. The proper 
nature of every one of them approaches to that of ſe- 
rum ; but ſome of them are not produced till many 
years after birth, for inſtance the ſemen. 


+904. The firm parts, even in a grown perſon, make 
much the ſmalleſt portion even of the harder parts of 
the human body; in the fetus they differ from the 


fluids, by a ſomewhat greater degree of coheſion; as 


yet, however, they are like a gluten, at firſt fluid, and 


afterwards more conſiſtent. In theſe the fibres which 


we could not diſtinguith in the primeval embryo are 


by degrees produced; the gluten, as it would-ſeem, be- 
ing ſhaken between the neighbouring veſſels, part of 


the water expreſſed, and the terreſtrial parts attraQting 


one another. Theſe fibres variouſly comprehend one 
another, and form a cellular texture, even in diſeaſes, 
and intercept little ſpaces, in which there is a kind of 


humour. From this cellular ſubſtance are formed the 
membranes and veſlels, and almoſt the whole body. 
905. The veſlels are the oldeſt parts of the body, 


and are prepared in the firſt delineation of the embryo. 
What firſt appears in an egg during the time of incu- 
bation, having any diſtin form, are venous circles: 
but theſe veins fabricate the arteries, by which they both 
receive their juice, and the motion of that juice. They 


are not generated mechanically from an obſtacle, as 
the arterial blood is found at that time. At firſt the 


trunks of the veins are conſpicuous, afterwards the 
branches which convey the humours to the trunks. If 


they were produced from the arteries reflected, the 
branches would firſt be ſeen, and the trunks formed in 


the laſt place. Neither could the arterial blood, driven 


- back by an obſtacle, form thoſe moſt beautiful circles, 


and bring back the veſlels into the heart. It would ” 
= | | ther 
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ther flow irregularly through the cellular texture. And 
the primeval heart would ſoon loſe its lite, unleſs as 
much of the humours returned to the heart as was ſuf- 
ficient to keep up its pulſations. 

906. There are, therefore, in the primeval tric; 
ſuch as we firſt obſerve it, ſome things more perfect 
and conſpicuous ; others involved, mviſible, and very 
ſmall. The heart is the moſt perfect; it is the only 
moveable and irritable part; although it is in many re- 


ſpects different from what it is in an adult perſon. The 


brain is large and fluid; the veſſels formed which ap- 
pear in the back next to the heart. The viſcera, muſ- 
cles, nerves, and limbs, are not yet to be ſeen; the 
bones themſelves are preſent, of which the firſt appear- 
ance is a mucus, as are the veſſels of the reſt of the 
body. The other portion is that of the abdomen, the 
umbilical capſule of which is an immenſe hernia. 

907. To this embryo is ſuperadded motion, in man 
_ almoſt of the heart alone; as alſo in birds, whoſe for- 
mation does not take place without heat rather greater 
than that of the human body: yet, without the heart, 
heat deſtroys, inſtead of forming the fetus. It is the 
_ largeſt in proportion to the reſt in theſe begmnings ; 
afterwards its proportion to the other parts of the body 
grows gradually leſs and leſs. Its pulſations are alſo at 
this time the moſt frequent, and in the fofteſt fetus the 
moſt powerful for impelling the humours, and diſtend- 
ing and producing the veſſels. 

9o8. To the force of the heart is oppoſed what 1s 
yet of ſervice in forming the fetus, namely, the viſcidity 
of the vital humours which collect the carthy elements. 
There is therefore in the embryo both an impelling 


force, which increaſes the parts longitudinally ; and a re- 


fiſting force, which moderates the increaſe, and increaſes 
the lateral preſſure, and thus the diſtention. By the 
force of the heart all the arteries, but for eaſineſs of 
expreſſion we ſhall ſay only one artery, which repreſents 
all the reft, with all its ſurrounding cellular texture, is 
lengthened out ; its folds are ſtretched out, and the 
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ſame artery is dilated. And the blood by its lateral 
preſſure makes an effort againſt the almoſt blind branch - 
es of the arteries, fills and evolves them, and ſets them 
off at more obtuſe angles: thus are produced ſpaces 
which make very little reſiſtance, in which the gluten 
1s depoſited. In the very ſubſtance of the artery itſelf, 
while it is every where dilated, between its imaginable 
ſolid threads are prepared little reticulated ſpaces like a 
ſtretched-out net, which are equally fit for receiving 
humaurs. The largeſt of theſe are formed round the 
Heart and in the head, whither the impulſe of the heart 
drives the humours in a ſtraight direction, and in the 
placenta: the leſſer ones are in the inferior part of the 
body, from which the umbilical arteries ſubtract the 
greateſt part of the blood. 15 

909. The fetus increaſes very quickly, as is moſt e- 
vident in the example of a chicken, whoſe length the 
twenty - ſecond day is to its length the firſt day at leaſt as 
1, ooo, ooo to 1; and the whole increaſe of bulk in the 
bird during the remainder of its life does nat exceed the 
fifth part of the increaſe of the egg the firſt day. For 
the fetus has a larger and more irritable heart, veſſels 
larger in proportion, and likewiſe more numerous and 
relaxed, and the ſolid parts are mucous and diſtenſible. 
The breaſt is later of coming to perfeQion, ſurrounded 
with membranes ſo ſoft, that they cannot be. ſeen. 

910. The embryo 'does not only increaſe in bulk, 
but is ſo remarkably altered in ſhape, that it comes 
forth into the light totally diſſimilar from any thing that 
could be obſerved in it at its firſt formation. And firſt 
it is probable, that the articulations of the limbs arc 
produced from the elongated arteries, that they are la- 
terally knit together by a certain gluten, ſeparately e- 
volved, and at firſt that they ſprout out very ſhort, but 
_ afterwards increaſe by inſenſible degrees, and appear 
divided into diſtinct articulations, as the wings of a bat 
are formed from an open vaſcular net- work. Thus 
likewiſe the right ventricle of the heart is expanded by 

OS | 15 FS fer: if the 


— . a ˙ . 


:e! era Rn nn nr OT  ——_ 


cn. XXII. CONCEPTION. 471 


the blood coming to it in greater quantity; and, being 
increaſed by degrees, equals the left. 

911. On the other hand, the cellular texture, from 
its glutinous aqueous nature, by which earthy particles 
are continually brought to it, becomes inſenſibly har- 
der; by a gentle attraction contraQs its parts, which 
were before ſtraight, into various flexures; and ties 
the auricles to the heart, from which they were as yet 
at a diſtance. | So the muſcles draw out proceſſes from 
the bones by their continual pulling, and open ſmall 
| caviiies into large cells: the ſame likewiſe incurvate the 
bones, and variouſly figure them. 

912. Preflure can do a great deal: to it we muſt at- 
tribute the deſcent of the teſticles into the ſcrotum, 
after the irritable force of the abdominal muſcles has 
taken place: to this alſo we mult aſcribe the repulſion 
of the_heart into the breaſt, when the integuments of 
the breaſt are larger: to it we are to aſcribe the length 
of the breaſt and the ſhortneſs of the abdomen, and the 
ſmaller ſize of the viſcera of the latter; becauſe the air 
received into the lungs, dilates the cavity of the thorax. 
But even the bones are variouſly hollawed out by the 
preſſure of the muſcles, blood-veſſels, and even of the 
very ſoft brain itielif; and by the ſame means fleſh 1s 
changed in:o a tendinous ſubſtance. 

913. The power of derivation brings the blood into 
the pelvis and lower extremities from the cloſed umbi- 
heal arteries : the fame, when the foramen ovale is con- 
traced by the auricles drawn towards the heart, evolves 
the right ventricle of the heart: when the veſſels ot 
the yolk have taken up the whole length of the egg, 
and can receive no farther elongation, it dilates the 
- umbilical arteries of the chick, and produces a new 
membrane with incredible celerity. On the other 
hand, but by the ſame power, after the blood has got 
an eaſy paſſage through ſome veſſels of any part, the 
other parts which do not afford a like eaſy paſſage in- 


creaſe the leſs. The head grows leſs after the lower 


umbs have begun to increaſe in bulk. 
. 914. A 
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14. A membrane may be formed from a humour 
of which the thinneſt part is exhaled, as we have an 


example in the epidermis: from the ſame may be 


formed a cartilage as happens in the bones, or even a 
bone itſelf, or ſomething of a ſtony nature, which is 
very frequent in the teſticles of aquatic animals. The 
bones at firſt are ſoft, and of a mucous nature; then 
they become of the conſiſtence of jelly; this afterwards 
becomes a cartilage; without any change made on the 
En as far as can be obſerved. 

915. A cartilage, however, is not afterwards ſecretly | 
changed into a bone. That never happens, unleſs lines 
and furrows have at firſt run along the cartilage: nay, 
the red blood has made a paſſage to itſelf through the 
veſſels of the bones; but theſe veſſels manifeſtly come 
from the nutritious trunks in the interior parts of the 
bone, and ſtrike as it were in right lines on the cartila- 
ginous extremity of the body of the bone, which they 
remove farther and farther from its middle. Round 
theſe veſſels is formed a cellular texture and lamine, 
which ſeem to preſs the veſſels themſelves towards the 


_- medullary tube. Laſtly, in the epiphyſis, which both 


remains much longer cartilaginous, and denies entrance 
to the blood, the red veſſels penetrate through the cruſt 
which covers the extremity, as well as the others which 
come from the exterior veſſels of the limbs. Thus alſo 
in the epiphyſis is produced a red nucleus of a vaſcular 
texture, which, being gradually increaſed by veſſels ſent 
out from its ſurface, changes the reſt of the —_— 
into a bony nature. 

916. In theſe long bones it ſeems evident; that the 
Increaſe is owing to the arteries elongated by the force 
of. the heart, and gradually extended to the extremities 
of the bones: but that the hardneſs is owing to groſs 
particles at laſt depoſited in the cartilage when its vel- 
ſels admit the red blood. But even a bony callus ne- 
ver becomes ſound till the newly formed red veſlels have 
penetrated its ſubſtance. 


cath The flat bones originate from ſomething of a 
_— mem- 
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membranaceous nature. Over this the fibres ſpread 
themſelves, at firſt in a looſe net- work, but afterwards 
they become more denſe, having the membrane for 
their baſis; the pores and clefts between theſe fibres 
being gradually contracted and filled with a bony juice, 
at laſt perfect the nature of the bones. 
918. That a heavy bony juice, conſiſting of grofler 
particles, is depoſited between the primeval fibres, is 
proved by the phenomena of the growing callus, which 
exſudes in ſmall drops, not from the perioſteum, but 
from the inmoſt ſubſtance of the bone, and is hardened 
by degrees. But even a chemical analyſis extracts that 
luten from the bones; and in an anchyloſis it appears 
poured round the joint in a fluid, and manifeſtly fills up 
the chinks of the bones and intervals of the ſutures. 


It contains groſs earthy particles, which have been dif- 


covered by various experiments; and the juice of mad- 
der which adheres to it, maniteſtly diſtinguiſhes it by 
its colour. 

919. The perioſteum covers the bones, as a mem- 
brane does any of the viſcera; and from it cellular pro- 
ductions follow the interior veſſels of the bones: but, 


in the perioſteum, there are neither ſtraight fibres, nor 
an appearance of alveol or laminæ, nor red veſſels, 


while the bone grows hard in the egg; nor does the 
perioſteum at all adhere to the bone, except in the epi- 
phyſis, when it has aſſumed a bony nature in the mid- 
dle; and it is thinneſt when the bone is in a cartilagi- 
nous ſtate, but every where complete. In the flat 


bones it every where affords a baſis for the bony: 


fibres, 

920. Therefore the head is have. every wh mem- 
- branaceous, in a few places cartilaginous on theſe firſt days 
of geſtation, with a mouth deeply cut, and long jaws. 
In the fetus come to maturity, there are alſo rudiments 
of the teeth, which have a great deal of membrane as an 
appendage : the brain, at firſt fluid, and always ſoft, is 
_ itſelf very large, with large nerves: the eyes are big, 


and the pupil ſhut by a membrane: the breaſt is Au 
ort 
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| ſhort, but capable of extenſion, on account of a great 
quantity of cartilage : the abdomen is large, ſurround- 
ed with membranes, with a very large liver: the bile is 
innocent and mucous : the inteſtines are at laſt irritable, 
and full of ſoft, green, excrement, when the fetus has 
now arrived at its ſtate of maturity : the kidneys arc 
divided into lobes, are large, and have very big cap- 
ſules: the pelvis is very ſmall, ſo that the bladder, ova- 
ries, and tubes, project out from it: the genital ſyſtem 
is denſe, not yet evolved, nor preparing its juices ; all 
the glands are large, particularly the conpglobate ones, 
and full of a ſerous juice: the ſkin is at firſt pellucid, 
then gelatinous, and at laſt covered with a ſoft cuticle, 
and ſebaceous ointment : the fat is firſt gelatinous, and 
then grumous : the tendons ſoft, ſucculent, and not yet 
ſhining. 
921. There is a great difference betwixt the circu- 
lation of the blood in the fetus and in the adult: that 
this may be underſtood, it is neceſſary to deſcribe the 
organs by which it is performed. The firſt is the hy- 
mus, a ſoft looſe gland, conſiſting of very many lobes, 
collected into two large upper horns, and two inferior 
ſhorter ones, which are however joined together by a 
great deal of long and lax cellular texture : this gland 
is large in the fetus, and occupies à great part of the 
breaſt: it is ſeated in the cavity of the mediaſtinum, 
and part of the neck; and is wholly filled in its very in- 
moſt ſtructure with a | white ſerous liquor, which cannot 
be diſcovered without wounding it. This gland, in an 
adult, being continually leſſened by the increaſe of the 
lungs, and by the aorta now become larger, gradually 
diſappears. What is the uſe of this gland or its liquid, 
we are altogether ignorant; but even all the other 
glands, eſpecially the conglobate ones, are larger in the 
fetus than the adult, as we have juſt now obſerved. 
922. The cavity 'of the breaſt is ſhort in the fetus, 
and greatly depreſſed by the enormous bulk of the 
liver; the lungs are ſmall in proportion to the heart, 


and ſo ſolid as to ſink in water, if they are every way 
wk excluded 
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excluded from taking the atmoſphere into their ſpungy 
ſubſtance, in making the experiment. Since therefore 
the like quantity of blood (292, 297.), which paſſes 
the lungs by reſpiration in adults, cannot be tranſmit- 


ted through the unactive lungs of the fetus, who has 


no reſpiration; there are therefore other ways prepared 
in the fetus, by which the greater part of the blood 
can paſs directly into the aorta, from the lower cava 
and umbilical vein, without entering the lungs. In 
the primeval fetus there is no/ right ventricle of the 
heart ; and therefore there 1s ſuch a large opening of 
the right auricle into the left, that all the blood which 
comes by the vena cava immediately paſſes into the 
aorta, a very {mall quantity excepted, which goes to the 
inconſiderable and inconſpicuous lungs. Afterwards 
in the fetus, now grown bigger, the lungs are indeed 
larger, and the paſſage from the right part of the auri- 
cle into the left is narrower, ſeeing the auricular canal 
is now taken into the heart, and the auricles them- 
ſelves are become much ſhorter. But yet the ſeptum 
betwixt the right and left auricle, conjoining them to- 
gether, is perforated with a broad oval foramen ; 
through which the blood coming from the abdomen, 
and a little direQed or repelled by the valvular fides of 
the right auricle (88.), flows in a full ſtream into the 
cavity of the left — But it is by degrees that the 


membranes of each ſinus depart from each other, up- 


ward and backward, above the oval foramen into the 
pulmonary ſinus, where they are connected on each fide 
above, by ſeveral orders of fibres, which below are pal- 
mated or like fingers, ſo as to cloſe up at firſt a ſmall 
part, and afterwards a greater part, of this foramen, ſo 
as to leave only a ſmall oval portion of it at liberty ; 
which lies free betwixt the round margin of the ſaid 
oval foramen and the increaſing valve, making in the 
mature fetus about a fifteenth part of the area or capa- 
city of the mouth of the vena cava. 

923. That the blood takes this courſe in the fetus, 
and that it does not on the contrary flow from the * 
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of the left to that of the right auricle, is evident, from 


all manner of experiments and obſervations. For, firſt, 


the column of blood in the right ſinus, is of all the 


largeſt; and, as it is the returning one from the whole 


body, cannot be exceeded by any other: but the leſt 
auricle has fo much leſs blood in proportion than that 
of the right, inaſmuch as part of it flows throw the duct 
or canalis arterioſus into the aorta, whence its con- 
tents will be much leſs than that of the right auricle: 

moreover, the valve of the oval foramen, in a mature 
fetus, is ſo large, and placed ſo much to the left of the 


muſcular arch or iſtmus (92 2.), that when it is impelled 


by the blood from the left fide, the valve, like a palate 


or ſhutter, cloſes up the foramen ; but being impelled 


from the right fide, it readily gives way fo as caſily to 
tranſmit either blood or flatus, but it will retain even 


flatus itſelf when injected from the right, nor will it 


ſuffer it to paſs back again to the right ſide. 
924. Moreover, there is but a ſmall portion of the 


fame blood, which firſt entered the right auricle and 


ventricle of the heart, that takes its courſe through the 
lungs: for the pulmonary artery, being in the fetus 


much larger than the aorta, is directly continued into 


the ductus arterioſus ; which is larger than the light 
of both the pulmonary branches together, and greatly 


larger than the opening of the foramen ovale, and en- 


ters that part of the aorta which comes firſt in contact 
with the ſpine, under its left ſubclavian branch: by 


Which means it transfers more than half the blood to 


the deſcending aorta, which muſt otherwiſe have paſſed 
through the left auricle and ventricle into the aſcend- 
ing branches of the aorta; and this is the reaſon why 
the aorta-in the fetus is ſo ſmall at its coming out from 
the heart. By this mechaniſm an overcharge of blood 


is turned off from the lungs, by direding a great part 


of that fluid in a ſtraight courſe to the umbilical arteries, 
and the powers of both ſides of the heart are united in 


Nr the blood. 


Jew Thoſe who have _ that the fetus reſpires 
in 
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in the uterus, having made very few experiments, have 
neglected that moſt eaſy one which is made by water, 
in which the fetus will ſwim; and likewiſe from the 
' lungs, which in a fetus are conſtantly heavy, and ſink 
in water: laſtly, they do not attend to the evident ſhort- 
neſs of the breaſt, and ſmallneſs of the lungs. Whe- 
ther or not it can take in air. through the vagina of the 
- mother, is very difficult to be determined: and I ſuſ- 
pect it to be poſſible in a certain fituation, that a well- 
grown fetus, which is not too much compreſſed, may 
ſometimes draw in air, while it ſticks by a part of its 
body between the parts of its mother, 

926. As the fetus grows larger, ſo the uterus in- 
creaſes proportionably; the ſerpentine arteries of which 
it is compoſed being extended by the impelled blood, 
and ſtretched into a more direct courſe; while the veins 
having their trunks compreſſed by the great bulk of 
the uterus, and being unable to return the blood, 
_ ſwell out into immenſe ſinuſes; and laſtly, from the 
menſtrual blood retained in the uterus, and not yet- quite 

ſpent on the fetus. Thus its thickneſs continues the 
ſame, becauſe the greater quantity of blood and dilatation _ 
of the arteries and veins make up for the extenuation 
of its ſolid parts. But more eſpecially the fundus, or 
upper part of the womb, increaſes beyond the reſt ; 
ſo that, by dilating the above tubes, theſe laſt ſeem thus 
to deſcend from the middle of the uterus, which now 
by degrees goes out of the pelvis, even as high as the 
colon and ſtomach itſelf, ſo as to compaſs all the abdo- 
minal viſera, more eſpecially the bladder and rectum. 
The os uteri in the firſt months of geſtation is drawn 
upwards with the uterus itſelf, and recedes from the 
entrance of the vagina: after the third month, howe- 
ver, it again deſcends, and ſtretches into the vagina. 
The ſame becoming perpetually ſhorter, projects upon 
the cloſe extremity of the vagina : it is, however, con- 
ſtantly tender; and, from that cartilaginous hardneſs 
which is obſerved in the virgin womb, is relaxed into a 


mucous ſoftneſs, It is never perfectly cloſed or ſhut 
| 8 3 N 2 together, 
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together, but only ſtopped up and defended from the 
air by thick mucus from the ſinuſes, and perhaps from 
the veſicles which are ſeated in the cervix uteri. 
Moreover, the cervix or neck of the womb itſelf, 
which has long remained unchanged, during the laſt 
months of geſtation becomes likewiſe ſhort, and forms a 
broad flat opening, of no length ; which, towards the 
time of delivery, is always more or leſs relaxed and 
gaping. * As theſe matters advance, the fetus, which in 
the firſt months had no certain ſituation, being now 
grown to a confiderable bulk, is, about the middle of 
the time of geſtation, folded together into a globe, in 
ſuch a manner that the head lies betwixt the knees; 
and being the heavier part, it ſubſides by degrees 
more and more into the pelvis towards the cervix 
uteri. £1 | 
927. The various complaints in the uterus are now + 
increaſed to the higheſt degree, being diſtended by 
the great quantity of blood retained in it; for nothing 
is more diſagreeable to a human creature than a violent 
tenſion, unleſs it is done very gradually. From the head 
of the fetus ſinking down into the pelvis, the rectum, 
bladder, and that part of the uterus next the neck, 
and which is the moſt ſenſible, are preſſed, and become 
painful: the fetus, having received its full increaſe of 
bulk, diſtends the uterus every way; and that with the 
greater uneaſineſs, becauſe, the waters being now taken 
away, the limbs which are fully formed, and the head, 
preſs much more vehemently on the uterus. lt is 
thought alſo that the placenta itſelf, now very large, 
diſtracts the internal and naked ſurface of the uterus. 
From theſe cauſes ariſe at firſt flight endeavours of the 
uterus to free itſelf; and at laſt, when theſe cauſes are 
now got to their utmoſt height, ſuch an uneaſy ſenſa- 
tion is occaſioned by the impacted head of the fetus 
- as ariſes from a collection of fæces in the rectum; by 
Which pain, therefore, the mother is conſtrained to at- 
tempt the birth of the child. The time of delivery 
comes on after the expiration of nine ſolar months, and 
33 | | 18 
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is kept pretty exactly in every ſpecies of animals, al- 
though by ſome cauſes it may be accelerated or re- 
tarded for ſome weeks, according to the nature of 
theſe cauſes, whoſe power, however, we muſt not ex- 
tend too far, 
928. The teneſmus thus increaſing till it is no longer 
_ tolerable, the mother uſes all her efforts by very deep 
inſpirations, which preſs downwards the uterus and viſ- 
cera of the abdomen (756.); and at the ſame time the 
womb itſelf, by its contractile vital force, conſtringes itſelf 
ſo powerfully about the fetus, as ſometimes to- exclude 
it, without further efforts from the mother. The difh- 
culties of the birth, however, are evidently overcome 
principally by the efforts of the mother, while the mouth 
of the uterus, now very ſoft, ſuffers itſelf to be diſtended 
by the head of the fetus. Here then the amnios, fill- 
ed out with the waters, is firſt protruded vertically, be- 
fore the head of the fetus, ſo as to dilate the os inter- 
num uteri; in which, the membranes being by de- 
grees extenuated and dilated, eaſily break, and pour 
out their waters, which lubricate the paſſages, and re- 
lax all the parts of the vagina. The naked head of the 
fetus now preſents naturally with the face to the os ſa- 
crum, directed that way by its weight: and being ur- 
ged forward, like a wedge or cone, it further dilates 
the os uteri; till at length, by the more powerful ef- 
forts of the mother, which often looſen the bones of 
the pubes in young women, the head is thruſt out thro? 
the diſtractile vagina, with intolerable pain to the mo- 
ther, and an univerſal tremor of body; and if none of 
the bones of the pelvis happen to preſs uncqually, the 
infant eaſily advances, and is delivered into the world. 
This happens difficultly even in quadrupeds; but moſt 
of all in the human race, whoſe fetus has the largeſt 
head in proportion to its body. | 

929. It is natural for women to have but one child 
at a birth, which law they have in common vith all the 
larger animals, unleſs they are of the carnivorous kind. 
1 however, they have two, more rarely three, 


and 
< 
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and ſcarce ever five. It is not to be doubted, however, 
that a ſecond fetus may be conceived, while the firſt re- 

mains in the uterus; ſeeing women have frequently 

born children, when a hard and oſſified fetus had been 

for a long time retained in their uterus. 

930. The placenta, or after · burthen, of the fetus, 
connected with the fundus uteri (888.) is, in the next 

place, ſeparated from the womb, without much diffi- 


culty in a mature birth, partly by the weaker throes of 


the mother, and partly by the extracting force of the 
deliverer; by which the fleecy or villous furface of the 
placenta being withdrawn from that of the womb, is 
immediately followed with a conſiderable flow of blood; 
and thus is the mother delivered from the ſecundines 


or after-birth. The umbilical chord of the fetus is next 


tied with a ligature: before it is cut off; for it cannot 
be leſt open, without danger of a fatal hemorrhage. 
Thus the umbilical vein is deprived of all the ſupplics 
of blood which it uſed to receive, and at the ſame 
time an inſuperable obſtacle is oppoſed to the expor- 
tation that was made by the arteries of the ſame name. 


931. The uterus, which hitherto had been diſtend- 


ed beyond imagination, now contracts itſelf by the e- 
laſtic power of its fibres (843. ), ſo ſuddenly and power- 
fully, as often to catch . Stk the hand of the 
deliverer, and frequently retain the placenta, if it be 
not ſoon looſened and withdrawn. By this contraction of 
the womb, the bleeding veſſels are compreſſed, no leſs 
than by the contraction of their own coats; ; whence the 
large quantity of blood that was collected in the uterine 
ſubſtance abundantly flows out, under the denomina- 
tion of the lochia; at firſt a mere gore, but afterwards, 
as the openings of the veſſels more contract themſelves, 
they firſt become yellow, at length become of a whitiſh 
or wheyiſh complexion; and then the ample: wound 
of the uterus is ſoon healed, and ſhrinks up to a bulk 
not much exceeding that of the virgin uterus. 
But after two or three days are elapſed from 


9 
the birth, when the lochial — has almoſt 1215 
itſe 
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itſelf, the breaſts begin to ſwell conſiderably ; and their 


ducts, which in the time of geſtation often diſtil a little 


thin ſerum from the nipple, become now very turgid 
with a liquor, which is at firſt thin or like whey, but is 
ſoon after followed by the thicker chyle itſelf. For mk 
very much reſembles chyle, but human milk leſs than 
that of other animals. It is white, thickiſh, ſweet, and 
replete with a very ſweet eſſential ſalt, which grows ſour 


ſpontaneouſly, but is tempered by the oil and lymph ad- 


ded to it. It has alſo a volatile and ſomewhat odorous 


vapour, a good deal of fat or oily parts, a larger por- 


tion of a white craſſamentum or cheeſy curd, and ſtill 
more of a diluting water; and again, in the craſſamen- 
tum, are contained parts of a more earthy, alkaleſcent, 
or animal nature. But when the chyle is once changed 
into ſerum, by faſting a conſiderable time, the milk be- 
comes brackiſh, alkaleſcent, and diſpleaſing to the in- 
fant. As the chyle, ſo the milk frequently retains the 
nature of the aliments and medicines taken into the 
ſtomach. The cauſe of this increaſed ſecretion in the 
breaſts, ſeems owing to the revolution, in conſequence 
of the plentiful uterine ſecretion being ſuppreſſed, by 


which the fetus was nouriſhed ; in the ſame manner as. 


a diarrhza is ſuppreſſed by increaſing the perſpiration. 
For it has been obſerved, that true milk will ſometimes 
make its way through other parts beſides the breaſts, 


and even eſcape through wounds. And there is other- 


wiſe between the uterus and breaſts, ſome kind of ner- 
vous ſympathy, and a ſimilar fitneſs for generating a 
white liquor. For the uterus in infancy, and during the 
time of pregnancy, manifeſtly generates it. But the in- 
oſculations betwixt the mammary and epigaſtric arte- 
ries, though true, are ſo ſmall, that they can have but 
a very little ſhare in this account. 

945, The breaſts are made up with a very large 
quantity of foft ſurrounding cellular fat, of a white co- 
lour; and conglomerate glandules, of a convex figure, 
aſſembled into bunches ſomewhat round and hard, of a 
. reddiſh blue colour, outwardly ſurrounded and connec- 


ted 
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ted together by a firm web of the cellular ſubſtance, ſe. 
parating off into leſſer kernels, which are common both 
to men and women. To theſe glandules a great num- 
ber of blood-veſlels are diſtributed from the internal 
mammaries, from the external veſſels of the thorax, and 
ſometimes from thoſe of the ſhoulders, all which inoſ- 
culate together around the nipple. The trunks of the 
mammary arteries, but not the mammales, inoſculate 
with the epigaſtric veſſels, but the veins more evident- 
ly. The nerves are both large and numerous, like 
thoſe of the more ſenſible cutaneous parts, being de- 
rived from the ſuperior intercoſtals. 
946. From the middle of this gland of the breaſt, and 
likewiſe from the ſurrounding fat, an infinite number 
of ſmall ducts or roots ariſe, very ſlender, ſoft, white, 
and dilatable, which come from all ſides to the middle 
of the nipple, and likewiſe into the circle which ſub- 
rends its baſis, and then run together on the area of 
that circle, and emerge at the root of the nipple, which 
they perforate round its margin, in a circular figure, 
after emerging through the root of the ſaid papilla or 
nipple; for by this denomination we call a cavernous 
or ſpungy cellular body, into which the blood may pals 
out from its veſſels, ſo as to cauſe a kind of erection, 
as in the penis. Through this papilla open about 
twenty or more of the excretory ducts from the breaſt, 
called lactiferous; none of which inoſculate or join with 
the others, but are greatly contracted at their opening 
in the nipple, to what they were in the breaſt: and 
theſe, in a looſe or flaccid ſtate of the nipple, are com- 
preſſed, wrinkled, and collapſed together; but when 
the nipple is erected by any kind of titillation, they 
become ſtraight and open, with patulent mouths, lurking 
betwixt the cutaneous wrinkles. This papilla or nipple 
is ſurrounded by a circle, planted with ſebaceous ſmall 
glandules, which defend the tender ſkin againſt the re- 
peated attrition and perpetual moiſture. 
947. Thus the infant is naturally provided with its 


firſt tbod, which is otherwiſe excecdingly ſalutary to 
man. 
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man. This the infant by inſtinct knows how to re- 
ceive, although it is as yet a ſtranger to all the other 
offices of human life. Taking the nipple in its mouth, 
it cauſes it to ſwell by gentle vellications ; the lips are 
preſſed cloſe to the breaſt, that no air may enter be- 
twixt; at the ſame time the inſpiration is deep, and a 
ſpace formed in the back part of the mouth, in which 
the air is more dilated or rarefied ; and thus, by the 
preſſure of the external air, joined with that from the 
lips of the infant, the milk is urged from the breaſt thro? 
the nipple, in which it would otherwiſe be collected i in 
ſo great a quantity, as ſometimes to diſtil ſpontaneouſſy 
and be very ready to flow out; and thus the infant ſucks, 

and is nouriſhed. The firſt milk, which is like whey, 
termed coloſtra, looſens the tender bowels of the infant, 
and purges out the meconium (898.), to the great ad- 
vantage of the infant, Yet it is allo obſervable, the 
lactiferous ducts are fo open, that when the nipples of 
the breaſt are diſtended by titillation, and a greater 
quantity of blood ſent into the breaſts, they have yield- 
ed milk, even from virgins, ſometimes from old wo- 
men, or even from men. Milk is only generated after 
puberty ; before that time a ſerous humour flows from 
the breaſt; and for the moſt part it is generated only 
about the middle of the pregnancy. After the menſes 
have ceaſed, the breaſts, as well as the uterus, being 
grow effete, ceaſe to perform their office. 

948. But great changes now happen to the little new- 
born infant; and the firſt is reſpiration, which it en- 
deavours to exert, even before it is well ſet at liberty 
from the vagina of the mother, being probably ex- 
cited, from the pain or anguith it feels, to thoſe cries 
with which it ſalutes the light, and perhaps from the 
defire of food which it had hitherto taken in from the 
liquor of the amnios. At firſt, therefore, a portion of 
the air 1s admitted into the lungs, which are as yet ſmall 
and full of moiſt vapours ; but being dilated from the 
air, change from a ſmall denſe body, ſinking even in 


falt water, into a light ſpungy floating fabric, extended 
| O to 
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to a conſiderable bulk with air, and of a white colour 
Now, therefore, the blood paſſes more eaſily into the 
enlarged and looſe fabric of the lungs (265.).; in conſe- 
quence of which, a large portion of the blood that went 
before from the pulmonary artery, through the canalis 
arterioſus, into the aorta, goes now into and through 
the lungs themſelves, by the other branches of the ſaid 
pulmonary artery. And ſo much the more is the ar- 
terial duct or canal deferted, inaſmuch as there is made 
a new obſtacle to the defcent of the blood into the ab- 
domen; for the umbilical arteries being now very ſtrait- 
ly tied, the blood of the deſcending aorta cannot now 
find its way but by the ſame foree with which it dilates 
all the arteries of the pelvis and lower extremities. 
Finally, as the lungs now receive more blood, fo the 
aorta itſelf receives a greater quantity, and with greater 
force likewiſe from the heart; whereupon the interme- 
date canal, betwixt the protuberant part of the aorta 
and pulmonary artery, cloſes up or ſhrinks to ſuch a 
degree, that, in adults, it is not only an empty ligament, 

but likewiſe of very little length; and otherwiſe it is 
fingularly red in the inner part, loft, and very fit for 
conereting with the ſtagnating blood. This courſe of 
the blood, therefore, is ſoon aboliſhed, commonly 1 in a- 

bout the compaſs of a year. | 
949. In the like manner alſo, the foramen ovale is, 

from the ſame cauſes, gradually cloſed up. For when 
the way is rendered more free and pervious into the 
lungs, it will likewiſe be more free into the right fide 
of the heart; whence the blood, both of the aſcending 
and deſecnding cava, will flow thither more plentifully 
as it is invited by the more lax pulmonary artery, into 
which it will rather move on, than through the paſſage 
through the ſeptum of the ſinuſes. Again, the umbi- 
lical vein, being now almoſt deſtitute of any ſupply with 
blood from the ligature of the navel (930. ), leſs blood 
will from thence flow into the lower cava, and conſequent- 
ly the preſſure againſt the oval mouth will be diminiſh- 


mn „by which means =_ blood of the upper cava, being 
| turned 
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turned off by the iſthmus, will be ſcarce able to pene- 
trate the obliquity of the foramen ovale. Thence again, 
as more blood is derived through the lungs into the 
left ſinus and auricle, its greater dilatation and exten- 
ſion will ſtrain the little horns of the oval valve, ſo as 
to draw up and preſs the valve, together with the 
iſthmus, whereby it is extended ſo far, as wholly to ſhut 
up the opening in the mature infant, while, at the ſame 
time, the blood, within the left ſinus, props up the ſaid 
valve, ſo as to ſuſtain the impulſe of the blood on the 
the other fide within the right finus. Thus, by the ac- 
ceſſion of a little friction of the uppermoſt margin of 
the valve againſt the upper part of the iſthmus, the fo- 
ramen ovale cloſes up by degrees, and the upper mar- 
gin of the valve forms a concretion to the poſterior face 
of the iſthmus. But this is performed very ſlowly; in- 
ſomuch that frequently, in an advanced age, there will 
be ſome ſmall aperture or tube ſtill remaining; and 
where there is none of this tube, yet there are the re- 
mains of one, as a kind of ſinus, hollow to the left ſide, 
that makes a tube opening upward to the right ſide, 
and blind or cloſed to the left, becauſe the power of 
the blood in the right ſide is always greater than its re- 


ſiſtance on the left, or certainly not leſs, even in the ad- 


vance of life. 
9c. The umbilical vein, being deprived of blood, 
ſoon cloſes up. The blood of the vena portarum, ha- 
ving no oppoſition from that which formerly flowed 
through the umbilical vein, occupies the left ſinus and 
curve of the umbilical foſſa (69 5. ), and ſends its blood 
through thoſe branches by which that of the umbilical 
vein before paſſed. Thence the dudtus venoſus being 
neglected, ſhrinks up and cloſes, by the new compreſ- 
ſure which the deſcending diaphragm makes upon the 
| liver by inſpiration ; and by which the left lobe of the 
liver is preſſed towards the lobule, and perhaps too from 
the obtuſe angle which it makes with the leſt ſinus of 
the vena portarum; for it is certainly firſt cloſed in that 
_ which lies next the vena portarum. 
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981. The umbilical arteries are alſo cloſed up from 
the ſame cauſes, as other arteries uſually are after a li- 
gature, when ſome of the blood being at the ſame time 
compacted into a polypus, fills up the blind void part, 
while the other blood, flowing above, whoſe. impulſe 
was ſuſtained by the reſiſting membranes, ſpreads itſelf 
through the adjacent leſs reſiſting branches, which are 
thereby rendered more open or diverging. Nor do l 
overlook the force of the abdominal muſcles towards 
this effect, by which thoſe arteries are compreſſed a- 
gainſt the Full abdomen in each reſpiration ; and, again, 
the very acute angle in which the umbilicalis goes off 
from the iliac artery, now becomes a curve, by de- 
ſcending with the ſides of the bladder, and is then di- 
realy extended into an acute fold, which the thighs 
make with the body of the fetus. Thus the capacity 
of theſe arteries is ſoon ſhut up, leaving. only a ſmall 
tube, that gives paſſage into two or three arteries of the 
bladder. The vrachus being likewiſe a very thin tube, 
extended perpendicularly upward from the bladder, is 
therefore eaſily cloſed up; ſo that the contents of the 
bladder make no endeavours to paſs that way, finding 
. a ready outlet by the deſcending urethra, 
952. From the like cauſes the bulk of the liver it- 
ſelf is leſſened, and by degrees contracts itſelt within 
the capacity of the ribs ; in the mean time the inteſtina 
craſſa, from the ſlender condition in which they are ob- 
ſerved in the fetus, dilate to a conſiderable diameter, 
and the ſtomach itſelf is gradually elongated ; the large 
convexity of the cœæcum forms itſelf by the force of the 
feces preſſing perpendicularly downward to the right 
fide of the vermicular appendix ; and the lower limbs 
are likewiſe conſiderably enlarged by the return of the 
blood, ſent back from the umbilical arteries now tied; 
and by degrees all the other changes are made, by 
| which a fetus inſenſibly advances to the nature and per- 
| feion of an adult . 
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HAP. IIIII. 
 NouTRITION, Grown, Lies, and Darn. 


953. 3 N after the child is born, it continues to 
grow, but always ſlowly, and in leſs propor- 
tion the older it is. There are many concurring cauſes 
by which the growth is continually rendered leſs and 
leſs. Many veſſels ſeem to be ſtopped up, both becauſe 
they are compreſſed by the neighbouring torrent of 
blood flowing through the great arterious tube, and 
becauſe the blood being now become more viſcid runs 
into clots. But the harder kind of food that is now 
made uſe of, throws into the blood more terreſtrial 
parts, which being carried through the whole body a- 
long with the nutritious parts, renders them all harder, 
as the bones, teeth, cartilages, tendons, ligaments, veſ- 
ſels, muſcles, membranes, and cellular texture; ſo that 
an increaſe of hardneſs may be perceived in them, even 
by touching them with the finger. Wherefore, ſeeing 
the blood flows from the heart through tewer canals, 
and ſeeing all parts are grown harder which ſhould be 
lengthened or diſtended, it neceſlarily follows, that thoſe 
which ought to increaſe in bulk, will yield leſs and leſs 
to the impulſe of the heart. 

But the heart likewiſe, which is the part that is 
firſt de conſolidated among all the ſoft ones, increaſes leſs 
than any other part of the whole body; and while the 
much more tender limbs and ſofter viſcera are diſtended, 
the proportional bulk of the heart to the reſt of the bo- 
dy grows continually leſs and lefs, till at laſt its propor- 
tion to the body of the adult becomes eight times leſs 
than what it was in the new-born infant. At the ſame 

time, from that very denſity which it has ſo quickly 
acquired, it becomes leſs irritable, and is contracted 


5 leſs frequently within a given time. Thus, while the 
| 2-4 | reſiſting 
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reſiſting forces are augmented, the Siftendiog ones are 
at the ſame time diminiſhed. | 
| . There will therefore, ſooner or later, be an 3 =— 
the increaſe of bulk ; and that will happen ſo much the 
ſooner as the heart has had the more frequent and vivid 
contractions: but this ceſſation of growth will take place 
when the cartilaginous cruſts of all the bones are now 
become ſo thin that they cannot yield to the increaſe of 
the bony part. In women the menſes ſeem to put a 
ſtop to the growth ſooner than in men. In cartilagi- 
nous fiſhes, there is perpetual growth. 

956. There is no ſtate in which nature by a peren- 
nial progreſs induces a continual decreaſe from the firſt 
conception. It is {aid however to take place, when 
there is neither any increaſe of bulk, nor yet does any 
viſible decreaſe take place. 

957. For we are all perpetually conſuming (434). 
Nor do we only loſe the fluid parts of our bodies, but 
even thoſe which are at laſt reckoned to be the moſt ſo- 
hd. For even the bones are changed; and the teeth, 
which are harder than the bones, increaſe 3 in bulk when 
the attrition of the oppoſite teeth has ceaſed to wear 
them away, and therefore their elements are changed: 
even the fibres of ivory in the elephant's teeth, have 
quitted their places, and ſurrounded on each fide in 
curve lines a leaden ſhot: the bony juice likewiſe is 

changed; ſeeing in ſome caſes the bones grow ſoft, in 
others they ſwell out in bony tumours: even cicatri- 
ces themſelves have a manifeſt growth, otherwiſe they 
would not be ſufficient in an adult perſon to cloſe up a 
wound which he had received when a boy; and a great 
quantity of the earthy part of our bodies goes off by u- 
rine, as is proved by ſome diſeaſes. | 

958. The cauſe of the deſtruction of the ſolid parts 
hes in their perpetual extenſion and retraction, which 
happens at every pulſe of the heart : this occurs an hun- 
dred thouſand times every day, and by this motion even 
metals themſelves are worn. Other cauſes are from the 
friction of the fluid againſt the ſolid: parts; from the 


Wear- 
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wearing away of all the membranes, which termi- 
nate with a moveable extremity, either on the ſur- 
face or in the internal cavities of the body, the firm- 
neſs of which only belongs to the reſt of the canal; 

in the alternate ſwelling and decreaſe of the muſcles ; 
and in the attraction and preflure which at firſt 
form our fleſhy parts. But all parts of our body are 
the ſooner worn away, that they conſiſt of a great 
deal of gluten combined with a ſmall quantity of earth ; 

and that gluten when it 1s extended, if the extenſion 
has been a little ſuperior to the force of its coheſion, 
muſt of neceſſity fall away and be carried off from the 
earthy parts. Thus wrinkles or furrows are generated; 
ſuch as are viſible in the arteries of old men. The cel- 
lular texture, which otherwiſe would be diffolved into 


Water or gelly, is worn away by the impetus of the 


blood preſſing againſt the neighbouring blood-veflels 
and muſcles, by friction, and by perpetual flexion and 
extenſion. 

959. The decreaſe would be very quick, and indeed 

there would be no great diſtance between the end of 
our life and its beginning, unleſs theſe loſſes were re- 
paired. The fluid parts are reſtored by the aliments, 
and that pretty quickly; as appears from the example 
of a chicken, in which blood is generated out of its ali- 
ment within two days. The fat, however, and red 
globules of blood, are formed out of the fat, as is ſhewn 
elſewhere; the lymphatic juice from jelly; the mucus 
from mucus; and the reſt of the humours from theſe 
and water. The ſolid parts are repaired almoſt by the 
ſame methods which we have deſcribed in the hiſtory 
of the fetus. A gelatinous juice is brought from the 
aliments, through the arteries, to all parts of the body, 
and exſudes into all parts of the cellular texture. The 


furrows, which we might imagine to be made in the in- 


moſt arterial membrane by the impetus of the blood, are 
filled up by a viſcid matter brought into them by the 
lateral preſſure; nor is it poſſible that theſe furrows can 
De: overfilled, becauſe every exuberant particle of nu- 
tritious 
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tritious juice muſt neceſſarily be carried off by the cur- 
rent of the blood. This will not be wanting while 
there is a ſufficient quantity of aliment ; while there is 
more reſt, and leſs reſiſtance, in the bottom of the fur- 
row than elſewhere, which always muſt be the caſe, 


becauſe the bottom is farther removed from the motion 


of the blood by the depth of its cavity. There ſeem 
to be certain powers in the air, by which the aliment 
is attached to the ſolid parts, although we are ignorant 
of the manner in which they ac. 

960. The decreaſe of the cellular texture ariſing 
from attraction or preſſure, will be repaired by the viſ- 
cid vapour exhaling from the artery, and preſſed to- 
wards thoſe places which ſtand in need of reparation by 
the force of the neighbouring arteries and compreſſing 
muſcles, its aqueous part being preſſed out and reſorb- 


ed. The gluten repairs molt of the organic parts, ten- 


dons, and membranes ; being formed into a new cel- 
lular texture, as in the fetus. 

961. The waſte which takes place in moveable- parts 
adhering by their other extremity to the reſt of the body, 


can be-repaired by protruſion alone, while the lymph 


8 ills up the intervals or hollows that are thus produced. 
962. At that time when the growth of the body can 


proceed no further, fatneſs is produced, wich is a kind 
of imitation of real growth. This proceeds from the 


fat generated by the aliment; which by reaſon of the 
impetus of the blood being "leflened, and its entering 
the ſmalleſt veſſels with more difficulty, i is carried to the 
ſides of the veſſels; enters the lateral ones and the in- 
organic pores of the arteries; ; exſudes into the cellular 
texture; and there, the power of conquaſlation of the 
blood being now diminiſhed, and likewiſe the abſorption 
the veins, the fat is conſequently collected. 
963. We feel the beginnings of decay even in youth 
elf. Even in that blooming ſeaſon the ſolid elements 
of the body are augmented, the chinks through which 
the humours flow are leſſened, ſmall veſſels filled up, 
and the One attraction of the cellular texture has 


added 
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added a denſity to the whole body. Throughout the 
whole body that hardneſs occaſioned by age is very 
conſpicuous, in the bones now wholly brittle, in the 
ſkin, in the tendons, in the conglobate glands, in the 
arteries, and likewiſe in the weight of all the parts, 
and of the brain itſelf. But thele parts grow ſtiff 
ſooneſt which are moſt exerciſed by motion; as thoſe in 
every mechanic, which he chiefly makes uſe of in his 
buſineſs. 

964. Moreover, the arteries alſo continue to ban 

more denſe, more narrow, and even to be quite filled 
up, as well by the internal preſſure of the blood flow- 
ing through the large arterial tube, as from the attrac- 
tion of the cellular texture of which the greateſt part of 
the artery is made up. An infinite number of parts . 
the cellular texture thereof ceaſe to be nouriſhed ; 
which the ſmalleſt arteries hitherto brought their 
nouriſhment, but now when ſtopped up can bring 
none. The extending force being removed, the cellu- 
lar fleeces draw themſelves together, contract the little 
ſpaces intercepted between them, degenerate into 
membranes, or ſubſtances of a hard texture, which in- 
tercept and as it were choak up other veſſels. But the 
gelatinous vapour likewiſe concretes in the ſmall hol- 
| lows of the cellular texture, and unites into a hard ſolid 
with its ſides. The muſcles, having expelled the blood 
they contained, and condenſed their fibres, degene- 
rate into hard denſe tendons deſtitute of all irritable 
er. 
965. At the ſame time the nerves become more and 
more callous to the impreſſions of the ſenſes, and the 
muſcles grow leſs ſenſible to the folicitations of the 
vital powers: thus the contractile force of the heart, 
and the frequency of its pulſations, is diminiſhed, and 
therefore the whole force which drives the blood into 
the ſmalleſt veſſels. _ 

966. The quantity of humours is diminiſhed in a 
bend body, as is evident in the perſpiration, ſemen, 


3 of the eye, and of the conglobate glands; the 
DP vapour 
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vapour alſo which bedews the ſolid parts of the body, 


every where decreaſes. For this reaſon nutrition now 
languiſhes, becauſe there are more parts of the body 
which require nouriſhment, and leſs nutritious juice. 
967. Nor is the quantity of humours only dimi- 
niſhed: they themſelves are likewiſe corrupted. They 
were mild and viſcid in children: but theſe ſame hu- 
mours are now acrid, ſalt, fetid, with a great quantity 
of earth, in old men. This happens through the uſe of 
ſalt or putrid aliments, the fault of which grows ſtronger 
by being collected through a great length of time; 
alſo through the fault of a leſs perſpirable ſkin, a coſtive 
belly on account of the diminiſhed irritability, and 
thus the increaſed reſorption of the putrid liquamen. 
Hence the fetor of the urine, of the breath, and the 
difficult healing of wounds. . 
968. But the greateſt fault of the humours is, that 
they abound with earthy particles, as well thoſe col- 
lected inſenſibly from the aliments after the ſecretions 
have become leſs free, as from thoſe which more are off 
from the ſolid parts and returned into the blood: of 
this conſiſts the earth collected in ſome diſeaſes, and 
which is of the nature of the gouty earth. By this 
quantity of earth, the portion of that element through 
the whole body is augmented, becauſe the nutritious 
liquor brings too much of that along with it; whence 
the brittleneſs of the bones, and the hardneſs of all the 
other parts, increaſes: the ſame is likewiſe every where 
depoſited in the cellular texture, and produces cruſts, 
which are at firſt callous, then of a bony or ſtony na- 
ture, and that chiefly in the coats of the arteries. | 
969. The hardneſs or rigidity of the whole body, 
the decreaſe of the muſcular powers, and the weaken- 
ing of the ſenſes, conſtitute od age; which happens to 
mankind ſometimes ſooner, and ſometimes later : ſoon- 
er if they have been ſubjected to violent labour, or 
given themſelves up to pleaſure, or lived upon un- 
wholeſome diet; but more ſlowly if they have followed 


a moderate way of life, and uſed temperance in _ 
. „ | | ict, 
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diet, or if they have removed from a cold to a warm 


country. 

970. But when thoſe cauſes continue to operate 95 
rendering the matter of the body more denſe, by dimi- 
niſhing its irritability, and augmenting the quantity of 
earth, it is not poſſible but decrepit old age muſt ſuc- 
ceed. In it the ſenſes are almoſt deſtroyed, the natural 
power of the muſcles is exceedingly weak, the limbs 
loſe their ſtrength, the feet eſpecially are not ſufficient 
for ſupporting and directing the body. Thus the 
_callous inſenſibility of the nerves cannot be incited to 
perform the office of generation; thus the very inteſ- 
tines becoming inactive, refuſe to anſwer to the accul- 
tomed ſolicitations : thus alſo, by the induration of the 

cartilages interpoſed betwixt the vertebræ, the body 
bends foreward; by the falling out of the teeth, the 
Jaws now rendered ſhorter cannot ſupport the lips as 
uſual ;” and laſtly, the heart loſes one half of the fre- 
quency of its pulſation which it had in the infant ſtate. 

971. Thus at laſt natural death neceſſarily follows; 
but very many people are carried off before their time 
by diſeaſes. Scarce one in a thouſand exceeds the age 

of 9o; but one or two perhaps may be found in a cen- 
tury that live to the age of 150. Man is long lived 
when compared with other animals ; he is alſo more 
tender than any of them, has looſer fleſh, and leſs hard 
bones. Among the long- lived people, it is not eaſy to 


Tay what was the cauſe of that privilege. England ſeems 


to excel all other nations in the long-lived people; and 
generally the temperate countries are remarkable in 
this reſpect. Among all the different profeſſions, the 

commonalty has almoſt ſolely afforded theſe rare ex- 


amples of longevity already mentioned; although from 


the more numerous claſs, we might expect a greater 
number of examples. Some prerogatives to long life 


ſeem to be ſobriety, at leaſt in a moderate degree; not 


very rich food; a mild behaviour; a mind not endow- 
ed with very great vivacity, but cheerful, and little ſub- 


ect to care. Among animals, fowls are longer lived 
3 2 5 than 
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than many others, but fiſhes the moſt of all; the latter 
have the ſmalleſt heart, and the llowelt growth, and 


their bones are never hardened. 
972. Death happens ane es, 3 rarely, from 


3 mere old age. This we ſay happens when the powers 


are gradually loſt, firſt of the muſcles ſubject to the 
will, then of thoſe that are ſubſervient to the vital func- 
tions, and laſtly ef the heart itſelf; ſo that old men ceaſe 


to live through mere weakneſs, rather than through the 


oppreſſion of any diſeaſe. I have often obſerved the 
ſame kind of death in brutes. The heart becomes un- 
able to propel the blood to the extremities, the pulſe 
and heat deſert the feet and hands; yet the blood con- 
tinues to be ſent forth from the heart into thoſe arte- 
ries. that are next to it, and to be carried back. from 
thence: thus the flame of life is ſupported for a little 
while; which we ſoon perceive to be extinguiſhed, when 


now the heart itſelf being totally deprived of its powers, 


and not irritable by the blood to any effectual motion, 


cannot drive the blood through the lungs, that the 


aorta may receive its due quantity. Thus the utmoſt 
force of reſpiration is exerted in order to open a paſ- 
ſage to the blood through the lungs, until even the 


powers given by nature for performing the action of 
inſpiration, becoming unequal to their taſk, ceaſe alto- 
. gether. Thus the left fide of the heart neither receives 


blood. nor 1s irritated, and therefore remains at reſt ; 
while yet for a little time the right ventricle, and 
laſtly the auricle of the ſame fide, receive the blood 


brought by the veins from the cold and contracted 


limbs, and by this means being irritated they continue 
to beat weakly. But laſtly, when the reſt of the body 
has become perfectly cold, and the fat itſelf congealed, 
even this motion ee and the death en com- 
plete. 
973. J ſhall call that death, when the whole ac 


| power has left the heart. For the mere reſting of the 


heart is not without hope of a revival: neither does the 


OTE of ag part of the animal Rady demonſtrate 
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the death of the whole animal; nor does its inſenſibi- 
lity or coldneſs do ſo: but all theſe things when joined 
together, and perpetually increaſing, with the ſtiffneſs 
which follows the coagulation of the fat by reſt and 
cold, afford the ſigns of death in any doubttul caſe. 
974. The body of a dead perſon is committed to pu- 
trefaction. Thus the fat, and the water, and gluten, be- 
ing diſſolved, fly off; the carthy part being deſtitute of 
its bonds of union, inſenſibly moulders away, and mixes 
itſelf with the duſt. The ſpirit goes to that place which 
God hath appointed it: which we may know to be in- 
deſtructible by death, from a very common phenome- 
non; namely, that very many people, while their bodil 
powers are waſted by a conſumption, give evident proofs 
of a moſt ſerene, vigorous, and joyful mind. 
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* 


Tes FIBRES 


1. 12 moſt ſimple parts. 
2. The common fabric of 
the ſolids. 
3. The fibres. | 
Their more permanent parti- 
cles are earthy. 
4. The earthy particles cohere 
by means of a gluten inter- 
poſed betwixt them. 


5- The gluten is compoſcd of oil 
14. That the fibres and cellular 


| and water. 

6. The ſimple fibre. | 

7. A conſpicuous linear fibre. 

8. Laminæ or plates. 

9. Common fabric of the cellu- 
lar texture. 


Its diverſity in general, 


10. Membranes formed of the 
cellular texture. 
Veſſels. © 
'Tunics or coats. 
11. That the veſſels of the tunics 
are an acceſſion to the cel- 
Jllular texture. 
12. That the cellular texture 1s 
every where to be found. 
13. The inorganic concrete. 


texture are formed of the 

| luten. 
15. Aﬀer what manner the ſo- 
lids are formed of the glu- 

ten. | 


N I 
Tas CELLULAR TEXTURE. 


16. The differences of cellular 


texture. 
In what parts it is ſhort and 
tender. 
17. In what parts it is more lax. 
18. That the fat is poured out 
in theſe. 
19. The ſmal} ſanguineous veſ- 
ſels of the cellular texture. 
That the fat is depoſited 
from the extremities of 
the arteries, 
That it exſudes alſo longitu- 
5 dinally through them. 
20. That the ſame is reſorbed in · 


to the veins. 
Whether the veins remain in 
the cellular texture. | 
21. That all the cells mutually 
open into one another. 


22. The very great dignity or 


importauce of the cellular 
texture. 
23. The contractile force of the 
cellular texture different 
the irritable one. | 


24. The various uſes of the fat. 


25. The cauſes and effects of the 
t being collected in the 
cells, or abſorbed hy them. 
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CHAP. III. 
THz VESSELS. 


26. The figure of the arteries. 


27. That they have no external 


and conſtant common 
membrane. 

That their firſt true mem - 
brane is every where cel- 
lular. 

28. That the exterior one is more 
lax, and perforated with 
| blood - veſſels and nerves. 


29. The inner more denſe and 


proper coat of the artery. 
30. The muſcular coat formed 
of circular fibres. 


That there are no e | 


nal ones. 
A ſhort cellular texture un- 
der the muſcular coat. 
31. The innermoſt membrane of 
the artery 
How this is formed in the 
arteries of the viſcera. 


32. The arteries of the arteries. 


The nerves of the arteries. 

If there is thence a contrac- 
tile power diſtinct from 
the ſimple elaſticity. - 


33. The round hight © of the arte- 


ries. 


'The pulſe of 4 aiterics. 


34 The ſtrength of the arteries. 


That the trunk is weakeſt, 
the branches more ſtron 
35. That the arteries go to all 
e 
The proportion of the arte 


ries to the parts which 


they enter. 

36. The proportion of the ſolid 
part of the artery to its 
light or cavity. 


: 37. The diviſion of the arteries 


into branches. 


The proportion of the light 
of the branches to that of 
| the trunk. 
The angles at which the 
branches go off. 

The flexions of the arteries. 
38. The anaſtomoſes and net- 
works of the veſlels. 

39. How the ſmalleſt artery goes 
off into a vein. 


. The various diſpoſition of 


the arteries in the vilſ- 
cera. 


41. That the arteries go out in- 


to veſſels of the leſſer kinds. 

42. Otherwiſe they go off into 

enxcretory ducts. 

43. Otherwiſe that they at laſt 
terminate into exhaling 
canals. 

44. Whether every where there 
are veſſels produced from | 
the red ones. 

45. Whether the ſmaller veſſels 
are uſually produced by a 
multiplied diviſion, 

46. That the veins deen . to 
many arteries are ſimilar, 

to various others are diffe- 
rent. 

47. The ſtructure of the veins. 

48. The amplitude and diviſion 
of the veins. 

That they affect the ſurface 
of the body. 

49. The valves of the veins. 

50. That the origins of the veins 
are from the arteries, from 
the veins of the leſſer ge- 
nera, from the reſorbing 
veins of the whole circum- 

. ference, and from every 
| G_ of the body. - 
51. That 


1 1 


51. That other veſſels reſorbing 


55. Where the lymphatic veſſels 


. from the cellular texture are found. 
are little different from That they unite in the tho- 
theſe. racic duct. 
52. That there are veins as well 56. The orifice of the conglo- 
: as arteriesof ſmaller kinds. bate glands. 
53. The lymphatic veſſels. 57. The valves of the lym- 
54+ The conglobate glands. phatics. 
c HA P. IV. 


Tat MOTION or TE BLOOD Taxroven rus ARTERIES 
_ and VEINS, OR THE CIRCULATION. 


58. In land manner the blood 
fills the arteries and veins. 

5p. That the blood moves rapid- 

| ly through all the veſſels. 

76. The direction of the 

motion of the blood. 

60. Proofs of the communication 
of the arteries and veins. 


60. 


G1. That the blood flows thro? 


the arteries from the heart 

to the extremities. 

62. That ſome have doubted 
| concerning the motions of 
the venous blood. 

Who have nn 

ä their error. 

63. That Harvey firſt ſhe d the 
venal blood to return from 
the extremities to the 
heart. 

This is proved by the valves 
which prevent the reſlux 
of the blood into the 
branches. 

64. That the valves allo ſuſtain 

1 the weight of the blood. 

That theſe alſo: cauſe the 

preſſure of the muſcles to 
| drive the blood into the 
veins towards the heart. 

65, — 70. Which things ſhew the 

t courſe of the venous blood. 

65. The valves of the right ſide 

i of the heart. 


66. Ligatnres and compreflion in 


a living perſon. 

67. More accurate experiments 

on living animals. 

67. Injections into the veins. 

69. P'ransfuſion of blood. 

70. That the blood paſſes from 
a the arteries into the veins, 
proved by injection. 

71. That the ſame paſſage is 
ſhown by the microſcope. 

That there is no parenchy- 
ma between the arteries 
and veins. 

72. Which circulation of the 
blood is proved by what is 
already ſaid, _ 

73. That there are ſome places, 
however, where the paſ- 
ſage is for a little contrary 
to the abovementioned 
one. 

74. That in the lymphatic veſ- 
ſels the paſſage of the li- 
quor is from their roots to 

the thoracic duct. | 

75. That all the reſorbed va- 
pours are carried towards 
the heart. 

76. That a paſſage muſt be found 

for the blood from the 
right ventricle of the heart 
into the left, 
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CHAP. III. 


TAE 


26. The figure of the arteries. 
27. That they have no external 
and conſtant 
membrane. 
That their firſt true mem- 
brane is every where cel- 
| lular. 

28. That the exterior one is more 
lax, and perforated with 
blood-reffels and nerves. 

29. The inner more denſe and 
proper coat of the artery. 

30. The muſcular coat formed 
of circular fibres. 

That there are no longitudi- 
nal ones. . 
A ſhort cellular texture un- 
der the muſcular coat. 

31. The innermoſt membrane of 
the artery. 

How this is formed in the 
arteries of the viſcera. 

32. The arteries of the arteries. 

The nerves of the arteries. 

If there is thence a contrac- 

tile power diſtin& from 
the ſimple elaſticity. - 

33- The round light or the arte- 
ries. 

The pulſe of 5 arteries. 
34- The ſtrength of the arteries. 
That the trunk is weakeſt, 
the branches more ſtron 

35. That the arteries go to all 

es. + 

The proportion of the arte- 
ries to the parts which 
they enter. 

36. The proportion of the ſolid 

| po of the artery to its 
ight or cavity. 

37. The diviſion of the arteries 

into branches. 
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The proportion of the light 
of the branches to that of 
the trunk. 

The angles at which the 
branches go off. | 

The flexions of the arteries. 

38. The anaſtomoſes and net- 
works of the veſſels. 
39. How the ſmalleſt artery goes 


off into a vein. 


40. The various diſpoſition of 


the arteries in the vil- 
cera. 
41. That the arteries go out in- 
to veſſels of the leſſer kinds. 
42. Otherwiſe they go off into 
excretory ducts. 


43. Otherwiſe that they at laſt 


ferminate into erhaling 
canals. 

44. Whether every where there 
are veſſels produced from | 

the red ones. 

45. Whether the ſmaller veſſels 
are uſually produced by a 
multiplied diviſion. 

46. That the veins e . to 
many arteries are ſimilar, 
to various others are diffe- 
rent. ö 

47. The ſtructure of the veins. 

48. The amplitude and diviſion 
of che veins. 

That they affect the ſurface 
of the body. 


49. The valves of the veins. 


50. That the origins of the veins 
are from the arteries, from 
the veins of the leſſer ge- 
nera, from the reſorbing 
veins of the whole circum- 

. ference, and from _y 
| __ of the body. | 
51. That 
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51. That other veſſels reſorbing 

* from the cellular texture 
are little different from 

| theſe. 

52. That there are veins as well 

as arteries of ſmaller kinds. 

53. The lymphatic veſſels. 

54+ The conglobate glands. 


55. Where the lymphatic veſſels 
are found, 

That they unite in the tho- 
racic duct. 


56. The orifice of the conglo- 


bate glands. 
57. The valves of the lym- 
phatics. 


CHAP. IV. 


Taz MOTION or Taxes BLOOD Trroven TAE ARTERIES 
and VEINS, ox ruE CIRCULATION. 


58. In what manner the blood 
fills the arteries and veins. 
59. That the blood moves rapid- 
ly through all the veſſels. 
76. The direction of the 
motion of the blood. 
60. Proofs of the communication 
of the arteries and veins. 
61. That the blood flows thro? 
the arteries from the heart 
to the extremities. 


60. 


52. That ſome have doubted. 


concerning the motions of 


the venous blood. 


Who have acknowledged 


= their error, 
63. That Harvey firſt ſhewed the 
venal blood to return from 
the extremities to the 
heart. 

This is proved by the valves 
which prevent the reſlux 
of the blood into the 
branches. | 
64. That the valves alſo ſuſtain 

the weight of the blood. 

That theſ. alſo cauſe the 
preſſure of the muſcles to 
drive the blood into the 

| veins towards the heart. 
65, 70. Which things ſhew the 


courſe of the venous blood. 


65. The valves of the right ſide 


of the heart. 


66. Ligatures and compreſſion in 
a living perſon. 
67. More accurate experiments 
on living animals. 
67. Injections into the veins. 
69. Pransfuſion of blood. 
70. That the blood paſſes from 


the arteries into the veins, 


proved by injection. 
71. That the ſame paſſage is 
| ſhown by the microſcope. 
That there is no parenchy- 
ma between the arteries 
and veins. 

72. Which circulation of the 
blood 1s proved by what is 
already ſaid, 

73. That there are ſome places, 
however, where the paſ- 
ſage is fora little contrary 
to the abovementioned 

| one. 

74. That in the lymphatic veſ- 
ſels the paſſage of the li- 
quor is from their roots to 

the thoracic duct. 

75. That all the reſorbed va- 
pours are carried towards 
the heart. 

76. That a paſſage muſt be found 
for the blood from the 
right ventricle of the heart 
into the left. 
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77, 78. The bags of the pleura. 


77. The mediaſtinum. 


The pleura. 


78. The place of the pericar- 


dium. 


The hinder part of the me- 9 


diaſtinum. 
The ligaments of the lungs. 
79, 80. The pericardium. 
81. The arteries of the pericar- 
dium. 
Its veins. 
| Nerves. 


82. The ſtructure of the pericar- 


dium. 
The water contained in it. 
83. The uſe of the pericardium. 
84. What animals have a heart. 
85. In what manner the vena 
cava terminates in the 
heart. 


86. The right ſinus venoſus. 


The right auricle. 
87. The oval foſſa. 
The oval ring. 
88. Euſtachius's valve. 


89. By what powers the blood 


is forced into the cavit ies 
of the heart, lying on the 
right ſide. 

90. The contraction of the right 
auricle of the heart, and 
what follows from thence. 


91. The figure and ſituation of 


the heart. 
2. The anterior or right ow 
tricle of the heart. 
93. The valvulz triglochines. 
94. Their papillary muſcles. 
95. The 45 of the triglochines. 


96. That the heart is ſtimulated 
to contraction by the 
blood forced into it. 


CHAP. V. 
Tux HEART. 


N 


97. The muſcular ſibres of the 
heart according to the au- 
thor. 

98. The ſame deſcribed by o- 

thers. 

9. The nerves of the heart. 

100. That theſe nerves give the 

heart its power of mo- 
_— 

101. But that there is alſo 3 

other cauſe. 

102. The irritable power placed 

in the heart. 

103. How the contraction of the 

ventricle is performed. 

104. By the contraction of the 

heart the return of the 
blood into the auricle 
| and veins is prevented. 

(05, By the contraction of the 

| right ventricle the blood 
is driven into the pulmo- 
nary artery. 

106, The origin and beginning 

of the pulmonary artery. 

Its ſemilunar valves. 
107. The going out of the blood 
from the right ventricle 
wy the pulmonary ar- 


tery. 

108. The paſſage of the blood 
through the lungs. 

109. That the blood cannot flow 
back from . the pulmo- 
nary artery into the 
heart. : 

110. The pulmonary veins. 

The courſe of the blood 
| through theſe. 

111. The left ſinus venoſus. 

„The left auricle. 

112. That the contraction of the 

left atrium . the 
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blood into the left ven- 
tricle. 
The valuulz mitrales. 


113. The courſe of the blood 


from the right ventricle 
into the left, or the leſ- 
ſer circulation. 

114. The left ventricle. 


115. That the blood is forced 


into the aorta by the 
contraction of the left 
ventricle, 
116. The valves of the aorta. 
117. The diaſtole of the heart. 
118. In what manner the mo- 
tions of the auricles and 


ventricles alternately fol- 


| low one another. 

119. Why theſe motions for ſuch 
a long time, and ſo con- 
ſtantly, follow one ano- 
ther. 

120. The queſtion anſwered, 
that this is explained by 
the ſtimulus of the blood 
driven into irritable ca- 
vities. 

121. That nothing elle i is requi- 

red. 

That the reaſon cannot be 
found either in the com- 
preſſion of the nerves or 
of the coronary arte- 
ries. 

122. That the powers of, the 


Nor by the power of exter- 
nal heat. 
Nor by the contractile force 
of the arteries. 
123. The velocity with which 


the blood iſſues from the 


heart. 
The weight of the blood 
incumbent on the heart. 

I ̃ be force of the heart. 

124. That hence many things 
are uncertain, 

That the powers of the 
heart are notwithſtand- 
| ing very ſtrong. 

I25. That the ſame is proved by 
the reſiſtances which the 
heart overcomes, 

126. The entrance of the blood 
intothe coronary arteries. 

The two coronary arteries. 

127. Their termination in the 

1 veins. 
he great coronary vein. 
128. The middle 2 
The third vein. 

129. The anterior veins. 

130. The middle- ſized veins. 

131. The leaſt veins, 


132. When the coronary arte 


ries receive the blood. 


133. That the blood returns 


from the coronary arte- 
ries into the cavities of 
the heart through the 


heart are not aſſiſted by veins. . 
the ofcillation of the 134. The lymphatic veſſels of 
{malleſt veſſels. the heart. 

CHAP VE 


Tat NATURE or txzx BLOOD Axp HUMOURS OF THE 
HUMAN BODY. 


13 5. The blood in general. 
166. The warmth of the blood. 
The vapour iſſuing from 
blood when drawn, 


137. That the blood coagulates 


when this vapour is ſent 
out from it. 
The cruor is the princi- 


pal 


pul part of the coagu- 


1 8 The ſerum of the blood. 
139. How the blood is changed 
| by putrefaction. 

140. Beſides theſe, that there are 
in the blood, ſea · ſalt, 
earth, earth of iron, and 
air in an inelaſtic ſtate. 


141. What changes are wrought 


upon the blood by the 
a admixture of ſalts. 

142. The chemical analyſis of 

| the blood. 

143- A ſummary of thoſe things 
that are to be known 

| from thence. 

144- That the red globules are 
diſtinguiſhed in the blood 
by the help of he's micro- 
ſcope. | 
Their figure. 

145. The colour of the globules 
their number, magnitude, 
and figure, variable. 

Whether or not they break 
into others ſmaller. 


146. That fibres are produced 


from waſhed blood which 
did not exiſt in the leing 
animal. 

247. That the eruor is ; compoſed 


of globules which are in- 


flammable. 
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148, The chemical analyſis of 
the ſerum. 
That the aqueous humours, 
the ſaliva and mucus, 
ive over the ſame prin- 
 ciples by diſtillation. 


149. The quantity of blood in 


the whole body. 


150. That the proportions of the 


elements of the blood are 
not always the ſame. 

Which of them vary in 

their proportion. | 

151. On the different proportion 

of the elements, and the 
conſideration of the ſtrue- 
ture of the ſolids, depend 
the differences of conſti- 
tutions. 

152. The uſe of the red cruor. 

153. The coagulable ſerum, 
thinner liquids, ſaline 
particles, air, fire; what, 
and by what means pro- 
duced. 

154. That the thick blood and 
more thin liquids are 
equally neceſſary for 
health. 

155. The difference between the 
arterial and venous blood. 

I 56. That all the reſt of the hu- 
mours are produced from 


| the ſame blood. 


| "CH AF. Vit | 
Tax COMMON OFFICES or Taz ARTERIES. 


157. The blood propelled from 
dhe left ventricle into the 
aorta. 


158. That the arteries are con- 


ſtantly full. 

The pulſe of the arteries, 
and its cauſe. 

159. The contraction of the ar- 
teries. 


160. How it is proved that the 
artery is contracted, and 
the blood driven forward 
by that means. 

161. That no ſucceſſion can be 

5 perceived in the pulſation 
of different arteries, al- 
tho' we are certain that it 
muſt * take place. 

po 162. That 
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162. That the velocity of the 
blood coming from the 
heart muſt continually 
be diminiſhed as it pro- 
ceeds farther through the 
arteries. 

What things ſeem to be di- 
miniſhed, without actu- 
ally being ſo. 

163, That the blood does not 
loſe ſo much of its velo- 
city as according to cal- 


culation it ought to do. 


The cauſe of this. 


164. Why the pulſe vaniſhes in 


| the ſmalleſt arteries. 

165. That the blood preſſes a- 

gainſt the ſides of the 

veins. | 

Why the verns do not beat 

like the arteries. 

166. That the pulſe is the mea- 
ſure of the powers of the 
heart. 

What is meant by a ſlow, 


large, hard, and quick 


pulſe. 
Where it is beſt felt. 

167. That the pulſe is more flow 
in proportion to the bulk 
of the animal. 

The difference of the pulſe 
in men, according to the 
time of the day. 

168. That a frequent pulſe is 
different from a ſwift 
one. 

Different cauſes of a fre- 
quent pulſe. 

169. By what powers the venous 

| blood is moved. 

170. That the ſame moves more 

| quickly in the trunks 

- than in the branches. 

171. By what means a ſtagna- 
tion and coagulation of 
the blood is prevented. 

172. That the venous blood is 


propelled by the action 
of the muſcles. 
173. Other powers compreſling 
the veins. 
174. The power of derivation. 
What are the uſes of the 
anaſtomoſes, 


175. The velocity of the venous 
blood. 


What cauſes render its mo- 
| tion more difficult. 

176. The time in which the cir- 

culation is performed. 

177. The effects of the motion 

of the heart and arteries 
on the blood, by what 
means they are calcu- 
lated. | 

178, 179. By what means we 

| underſtand the manner 
in which theſe things are 
carried on. 

180. What friction takes place 
in the arteries. 

Its effects how calculated. 
Whence the redneſs of the 
blood. 

181. Whether heat is produced 
by the motion of the 
blood. 

182. That the progreſſive mo- 
tion of the blood hinders 
putrefaction. 

183. That it is various in diffe- 
rent particles of a diffe- 
rent diſpoſition. 

184. The effects of the ſyſtoles 


of the arteries. 


185. That the ſmalleſt mouths of 


the arteries are modules 
in which the ſmall maſſes 
of blood are formed. 
186. What is the uſe of the re- 
ticular works of the ar- 
teries. 


187, The eſſect of a ſlow motion 


of the blood. 
CHAP. 
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CHAP. 


1 N U X. 


VIII. 


Or SECRETION. 


188. Since claſſes of ſecreted bu- 
mours. 
That the firſt is of the co- 
agulable ones, which for 
the moſt part exhale. 
189. That the ſecond is of ſuch 
as are not coagulable, 


which partly exhale, and 


partly not. 

190. That the third is of the 
mucous ones. 

191. That the fourth is of the 
inflammable ones. 

192. That the other humours are 
compoſed of theſe. 

193. That a deſcription of the 
ſecretory organs is re- 


quired, according to 


what we obſerve of the 
different natures of the 


humours ſecreted _"- dif- 
ferent organs. 

194. That the 15 ecretion of co- 

agulable liquors is per- 
| formed without glands. 

195. What glands ſecrete the al- 
buminous humour of the 

. Joints. - 

196. The ſeat of theſe glands. 

197. That the exhaling liquors 
which are yot coagu- 
lable are ſecreted without 
glands. 

198. That ſuch liquors as are 
neither coagulable nor 
exhaling, are fecreted by 
- conglomerate glands. 

That theſe are made up of 
kernels. 

199, 200, 201. The ſtructure 1K 

ttheſe kernels. 

202. That the liquors of 198 are 
even ſecreted without 


theſe kernelly glauds, 
203. That the mucus is every 
where ſecreted by glands. 
The ſtructure of a true 
gland. 
204. How the ſecretion is per- 
formed in theſe glands. 
205. The mouth of the excreto- 
ries, 
The cryptæ or cells. i 
206. The conglutinated glan- 
dules. 
207. The excretory ducts. 
208. The compound glands. 
The agminated or congre- 
gate glands. 
209. The various ſecretion of in- 
flammable liquors. 
That there are many ſeba- 
ceous glands without a 


duct. 


210. That there are other ſeba- 


ceous ones which have a 
duct. | 

211. Compound ſebaceous ones. 

212. That milk is ſecreted in the 
conglomerate glands. 

213. The organs being deſcri- 
bed, that we muſt return 
to the queſtion 193. 

214. That the blood coming to 
the ſecretories is of a par- 
ticular nature. | 

215. That the retardation of the 

blood in the leaſt veſſels 
ſeparates the more denſe 
humours from the light- 
er and ſuch as are more 
flow in their motion. 

216. That the mouths of the 

ſeeretory veſſels are of 
different diameters 

217. That this inequality may 


alter 
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alter the ſecreted hu- 
mours in many different 
ways. 


218. That moſt ſecretions hap- | 


pen through ſmall veſ. 
ſels riſing from a red 
artery. 

That ſome, however, are 
made by theſe veſſels 
which ariſe from others 
of a leſſer kind. | 

219. That perhaps the angle 
at which the ſecretory 
branch goes off is of 

ſome conſequence. 

What things render this 
probable. | 

Wans things render it 
- doubtful. 

220. That the flexions of veſſels 
contribute to ſecretion. 

221. That the thickneſs of the 
. + arteries may do the ſame. 

That their irritability does 

almoſt the ſame things. 

222. That various things which 
augment or diminiſh the 
velocity of the blood have 
great effect on the ſecre- 

tions. 

223. That the ſecreted 8 
vary by a variation of 
theſe conditions. 


224. That the moſt large and 


denſe particles. of the 
blood paſs into the veins. 

225. What becomes of the large, 
flow, and ſluggiſh por 

| ticles. 
And of the coagulable ones. 

226, In what veſſels the thin and 
aqueous liquors are ſe- 
creted. 

226. * In what veſſels are ſecreted 

| the light aqueous but 

viſcid and flow humours. 

227. Various hypotheſes are 
formed concerning ſecre- 
tion. 

228.,It remains to be found out 
how the pure ſecretions 
are made. 

That. all humours newly 
ſecreted have an admix- 
ture of water. 

229. What humours become v vi- 
ſeid by Ragnating's in the 
veſſels. 

230, That liquors may be chang- 
ed in their receptacle by 
the admixture of a new 
liquid. 

231. That the reſorbed humours 

are alſo of uſe. 

232. The uſe of receptacles. 

233. The powers by which the 


retained humours are at 


laſt ejected. 


CHAR: IX. 
Or RESPIRATION. 


234. The figure of the lungs. 

235. The external membrane of 
the lungs 

236. The froGure of the lungs. 

237. The ſtructure of the aſpera 
arteria. 

2 238. 2 fibres of it are muſcu- 

ar. 
239. Its mucous glandules. 


The conglobate glands in 
their neighbourhood. 


240. The veſſels and nerves of 


the aſpera arteria. 

241. Its diviſion into bron- 
chia. 

242. That their vltimate branch- 
es terminate in the cellu- 


lar texture. 
243. The 
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243- The bronchial arteries and 
| veins. | 

244. The pulmonary artery. 
245. The pulmonary veins. 


245. * The lymphatic veſlels of 


the lungs. | 
IT ᷑ be nerves of the lungs. 
246. That a very large portion 
| of the blood enters the 
lungs. . 
That the vtility of this viſ- 
cus depends on. the air. 


247. The nature of atmoſpheri- 


1 air. 

248. In what manner it is ex- 
cluded from the body. 

It ought to be underſtood 


why it enters the lungs. 


249. It is ſhown why it enters 
them. 


250. The general fabrie of the | 


thorax. | 
251. The vertebrz of the back. 
252. The articulation of the ribs 
with the vertebræ. 
The ligaments of the latter. 
253. How the ribs are joined 
with the ſternum. 


234. The length of the ribs. 


255. The direction of the ribs. 
Their ſtrength various. 
256. The ſternum. 


257. That the thorax muſt be 


raiſed in order to dilate 
the ſeat of the lungs. 
That this is performed by 
the external intercoſtal 
muſcles. 
258. The internal intercoſtals. 
There are doubts concern- 
ing the action of theſe, 
but ĩt is certain that they 
are elevated. 
259. By what means theſe en- 
large the thorax. They 


are not, however, ſuffici- 


ent to perform this dila- 
tation. . 


260, 261. The disphragm. 


262. The two holes of the ſep- 


tum. 


263. That the contraction of the 


ſeptum augments the ca- 
pacity of the thorax. 
But that this is performed 
only by means of reſpi- 
ration. = 
264. What powers conſpire to 
roduce the more deep 
inſpirations. 
265. Inſpiration how performed. 
Its effects on the air and 
blood - veſſels. 
266. Whether there is air be- 
tween the lungs and tho - 
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267. That the air is vitiated 
by reſpiration. 
268. The inconveniencies of too 
long an inſpiration. 
269. The powers of exſpira- 
tion. TH 
270. That the abdominal muſ- 
cles conſpire to produce 
this effect. 5 
That the ſternocoſtals and 
others alſo aſſiſt. 
271. What powers aſſiſt the muſ- 
cles in the ſtronger reſpi- 
rations. 
272. The effects of exſpiration. 
273. That from thence there a- 
riſes a new neceſſity for 
reſpiration. ” 
274. That we can ſcarce aſſign 
any other cauſes for al- 
ternate reſpiration. 
275. That reſpiration is neceſſa- 
| ry for an adult. 
276. That the uſefulneſs of re- 
ſpiration is different from 
a that neceſſity. 
277. From whence theſe things 
are diſcovered. 6 
278. Whether animal - heat is ge · 
nerated in the lungs. 
2279. Whether 


279. Whether the blood is con- 


denſed in the lungs. 
280. Whether air itſelf is re- 
ceiĩved into the blood in 
the lungs. 


What things render this 


| probable. 
281. What things ſeem to prove 
the contrary. 
282. Whether the blood is cool- 
ed in the lungs. 
283. Whether the red colour of 


the blood proceeds from 


the air. 
285. Whether the uſe of the 
blood is to abſorb nitre 


CHAP. 


from the air. 


286. What animals live long 


without air. 
Why every animal dies in 
air that is not often 
changed. 


287. What is the agreement be · 


tween the pulſe and re- 
ſpiration. 
288. Cough. 
289. Laughter. 
Weeping. 
Hickup. 
Sneezing. 
290. The acceſſory uſes of reſpi- 
ration. 


Xx. IXI. 


Tuz VOICE A SPEECH. 


291. That the larynx is made of 
cartilages. | 
Its veſſels and nerves. 
292. The ſcutiform cartilage. 
293. The annular cartilage. 
294. The arytenoide cartiJages. 
295. The glottis. 
296. The epiglottis. 
297. The ventricles of the la- 
rynx. 
298. The mucous glandules of 
the larynx. 
299. The thyreoide glandule. 
300. The connexion of the la- 
rynx with the os hy- 
oides. = 
The elevation and narrow- 
ing of the larynx and 
glottis. 


301. The depreſſion and dilata- 
tion of the larynx and 
glottis. 


302. The cavity of the mouth. 


The noſtrils. 
303. The tongue. 
304. The voice. 
Whiſpering. 
305. The {ſtrength of the voice. 
How an acute tone is made. 
306. That a grave tone is pro- 
duced by oppoſite cauſes. 


307. The cauſes of a diverſity of 


tones. 
308. Singing. 
309. Speech. 


310. The pronunciation of Jet- 


ters. 


CHAP. XI. 
Tue BRAIN AND NERVES. 


311. A conſideration of the or- 

der. | 
$12,—319. The arteries which 
of 3 
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belong to the brain. 
312. The arch of the aorta, and 


the branches produced 
; from 


from it. 

313. The diviſion of = carotid. 
The external carotid. From 
it proceeds. 

The ſuperior thyreoide ar- 
tery. 

- 3} Dae lingual artery. 

The labial one. | 
The aſcending pharyngea. 
314. The occipital artery. 
Ĩ)he auricular one. 
315. The temporal artery. 
The internal maxillary one. 
3 16. The principal branch to the 
dura mater. 
Other branches of the in- 
ternal maxillary. 
316, * The internal carotid. 
It angles. 
Its paſſage through the fo- 
ramen of the © petro- 
ſum.. 


| The branches. produced 


from it in the receptacle. 
317. The branches of the inter- 
nal carotid on the bridge 
and cryra of the brain. 
The branch accompanying 
the plexus choroides and 
WE ,optic nerve. 
The anterior and poſterior 
branch. 
The ſtructure of che branch 
es of the carotid artery 
which lie within the ſcull. 


318. What may be collected 


from the hiſtory of the 
arteries of the brain. 
320. 324. The coverings of the 
brain. 
320. The bony covering of the 
encephalon. 
The hard membranes i in ge- 
neral. 
321. The external and internal 
lamina of the hard mem- 
brane. 
The falx and tentoria pro- 


336. The external jugular vein. 
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ceed from theſe, and what 
is their uſe. 
322. The glands. 
323. The arachnoid membrane. 
324. The pia mater. 
325. 339. The veins of the ence- 


phalon. 


325. The fourth ſinus. 


326. The ſuperior ſinus of the 
| falx. | 
The tranſverſe ſinuſes. 

327. The 1oferior Went of the 

damn bow! 

328. The inferior, anterior, ud 
Poſterior veins of the 
brain. 

329. The veins of the cerebel- 


lum. 


5 That the ſuperior ones ter- 


minate in the fourth ſi- 
nus; the inferior ones in 
the ſuperior and tranſ- 
verſe ſinus of the os pe- 
troſum. 
330. A ſinus like a circle. 
"TS tranſverſe ſinuſes join- 
| the cavernous ones. 
331. The uperior ſinus petroſus. 
The inferior ſinus petroſus. 
The poſterior occipital ſi- 
nus. 
332. The anterior occipital ſi- 
nus. | 
The cavernous ſinus. | 
The conjunction of the ſi- 
nuſes and external veins 
of the cranium with one 
another, and what hap- 
pens from thence. 
333. The uſe of the ſinuſes. 
334. What happens to the artc- 


ries with the finuſes. 


335. That the blood chiefly 


flows into the jugular 
veins. 


Their cerebral and _cvs! 
branches. 


The 
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The internal vertebral vein. 
337. The ſinus of the medulla 
ſpinalis. 
338. The uſes of the venal ana- 
ſtomoſes. 
339. The lymphatic veſſels of 
the brain. 
„The reſorption of that 
which exhales in the 
brain. 
340. That a great number of 
| parts are comprehended 
under the name of ence- 
phalon. 
The cerebrum, cerebellum, 
bridge, and .medulla ob- 
longata, what they are. 
351. The figure of the brain. 
Its gyri or circumvolutions. 
Its cortex. 
Medulla. 
Lobes. 
342. The more ſubtile Wenne 
of the brain. 
343. 53. The interior ate 
of the brain. 
343. The oval ſection of the brain. 
The corpus calloſum. 
344. The anterior or three horn- 
ed ventricle, 
345. The corpora ſtriata. 


The thalami of the optic 


nerves. 
The double ieee 
bentre.. 
The anterior commiſſure. 
The mamillary eminences. 
346. The pellucid ſeptum. 
The fornix. 
The fimbriæ. 
The hippocampi. 
The pfalterium. 
347. The choroid plexus. 
348. The third ventricle. 
349. The pituitary gland. 


350. The poſterior double com- 


miſſure. 


351. The ſeparation of the third 


ventricle from the cala- 
mus ſcriptorius. 
The anterior commiſſure. 


352. The nates. 


The teſtes. 
The pineal gland. 
3. The crura of the brain. 


354. The cerebellum. 


355- The bridge. 
The medulla oblongata. 
The olive-ſhaped and pyra- 
midal bodies. 
e fourth ventricle. 
The great valve. 
The aqueduct. 
The calamus. 
3 56. The common origins of 
the nerves of the brain. 
357. The origins of each of the 
ſingle nerves of the brain. 
358. The medulla ſpinalis. 


The pia mater, arteries, and 


veins of the ſame. 


3 59. The arachnoid membrane | 


of the medulla ſpinalis. 
360. The hard membrane of the 
medulla ſpinalis. 
The toothed ligament. 
361. The common properties of 
the ſpinal nerves. 


362. The anterior and poſterior 


trunks of the ſpinal 
nerves. 

The intercoſtal nerve. 

The eighth pair. 

The phrenic nerve. 

The acceſſory nerve. 

364. Theextremityof the nerves. 

The ſtraightneſs of the fi- 
bres of the nerves. 

That the nerves are ſcarce- 
ly elaſtic, and not at all 

irritable. 

The number of nerves in 
proportion to the parts 
to which they are ſent. 

The anaſtomoſes of the 
nerves. 

Ganglions. 
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Gan glions. | 


ſation is owing to the 
nerves. 
That it is the medullary 
part of the nerve which 
feels. 
366. That the ſoul perceives in 


the brain, not imme- 


diately by the ſenforia 


and branches 0 the : 


nerves. 


ted by compreſſing or ir- 
ritating the nerves. 
368. What impediments of the 
* animal motions happen 
on hurting the brain or 
ſpinal marrow. 


369. From what is laid down in 5 


367 and 368, the nerves 
are proved likewiſe to 
be the organs of motion. 
370. Whether there is in the 
brain any principal ſeat 


in which is the origin of 


all motions, and the end 
of all ſenſation, where 
the ſoul reſides. 
That that ſeat is not in the 
- corpus calloſum. 4 
N is it the proper pro- 
vince of the cerebellum 
to carry on the vital mo- 
tions. 


motions called animal 
and vital from different 
-- ſources. 

372. That the ſeat of the ſoul is 

| where the nerves firſt be- 
gin. 

373- That the nerves are the or- 
gans of ſenſation and 
motion, not by their 

. membranes, but their 


_ medullary part. 


365. How i it is proved that ſen- 


367. How the muſcles » are affec- 


Nor are ve to derive the 
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374. What the medulla is. 

375. Whether a medullary fibre 
is ſolid. 

376. That the nerves are entire - 
ly devoid of elaſticity. 

377. That motion can only be 
propagated downwards. 

That from what is already 
ſaid, it follows, that the 
medullary fibre ſeems to 

de hollow. 

378. Adiſproof of the objections 
uſually brought againſt 
this. 

379. The nature of the nervous 

I 

How proved not to be e- 
lectrical. 

380. That the nature of that 
fluid is neither aqueous 

ä nor albuminous. 

381. Of what kind the nervous 
fluid ought to be. | 

382. How it is rendered more 
' probable that the ner - 
vous fluid paſſes through 
a hollow tube than thro” 
a ſpongy ſolid. 

383. A double motion of the 
nervous juice. 

384. That the ſame nerves moſt 
- evidently ſerve both for 
ſenſe and motion. 

385. What becomes of the ner- 

vous fluid. 

Whether it nen the 

body. 

386. Queſtions concerning the 
uſes of the different parts 

| of the brain. 

387. The offices of the ventricles. 

388. What is known concerning 
the uſe of the tubercles, 

389. The offices of the ſtriæ and 

the internal ducts. 

The order of thoſe things 
| WINE mn conſidered. 
CHAP, 
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XII. 


MUSCULAR MOTION. 


391. What is called the dead 
| power of the fibre. 
392. The reaſon why it is called 


dead. 


Its effects. 


393. The power of the dead ſi- 


bre commonly known. 
The properties of the com- 
mon red muſcular fibre. 
394. What the fibres of a muſ- 
cle, and the muſcle itſelf, 
are. 
395. The fibres treated more 


＋ 
396. The belly, tendon, aponeu- 
roſis, and capſule of a 
muſcle, what. 

Whether the fibres of the 

tendons are of a different 
genus from the muſcular 
ones. 

The parts in which the muſ- 
cles go off in long ten- 
dons, and thoſe to which 
they affix themſelves. 

397. The reaſons of the tendons 


uniting themſelves with 


the fleſn. 
A pennated muſcle, what. 
398. The arteries, veins, lym- 
phatics, and nerves, of the 
muſcles. 
399. The ſtructure of the leaſt 
fibre which ſerves as an 
element to the muſcle. 
400. That there is a threefold 
force in the muſcle. 
The vis inſita of the muſcle. 
401. The meaſure of the muſ- 
cles ſhortening whenthey 
: contract. 
402. Other things which relate 
to the vis infita, _ 


403. The nervous power of the 
muſcle. : 

404. In what the nervous power 
and vis inſita differ. 

405. The phenomena in the mo- 
tion of the muſcles ari- 
ſing from the nervous 

| power and vis inſita. 

406. What the arteries contri- 
bute to the motion of the 
muſcles, _ 

407. A refutation of the cauſes 
by which the nerves are 
ſaid to move the muſ- 
cles. 

408. That the nervous fluid 
ſeems to ſerve in the 
place of a ſtimulus; and 
that its moving cauſe is 
not the ſoul, but a law 
derived from God. | 

409. What things ſhow that in 
the motion ariſing from 
the vis inſita, the ſoul 
does not interfere. 

410. What things happen to the 
muſcles obeying the will, 
and to thoſe which are 
governed by a vis inſita. 

411. The magnitude and loſs of 
the powers which the 
muſcles exert in their 
contractions. 

412. The proportion of theſe 
loſſes. 

413. What thoſe that are called 
antagoniſts contribute to 
the motion of the muſ- 
cles. | 

414. Other helps to this motion, 

416. The co-operation of the 
muſcles. 


417. What effects are produced 


by 
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by the action of the muſ- 


cles. 


418. The relaxation of a fretch- | 


CHAP. 


TOUCH OR 


419. What feeling is. 
A. confideration of che or- 
aan + 
420. Touch i in general. 
421. Tanch'i in another and more 
proper ſenſe. : 
422. Tue true ſkin. 

23. The granules and apillæ 
1255 of the ſkin, RE 
424. The epidermis. 

425. The rete Malpighianum. 
436, Of what the net-work pad 
"epidermis are made. 
427. The glands of the ſkin. 
That there is another ſpring 


of oily liquor, 1d what 


it is. 
428. The hairs. 
429. The nails. 


430. That the laben sous cel 


lular texture in very 
few places is free of fat. 
What purpoſe it ſerves af- 
ter ĩt has received the fat. 
That the ſkin and Malpi- 
Fg pm; mucus, where they 
| ſeem perforated, are 
drawn inward and dege- 
e, Yherdte. 

431. The reaſon of 1 and 
the qualities which are 

known from thence. 


| 432. The Malpighian BOG | 
HAF. 
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ed muſcle. 
What becomes of the ſpirit 


ſent out from the brain. 


XII. 
FEELING. 


| hairs and adds what pur- 
poſe they ſerve. 
IF A vapour perſpires through 
an infinite number of lit- 
"tle arteries of the ſkin. 
434. The ways of demonſtrating 
this exhalation. 
£35; Sr 
436. The elements of perſpira- 
tion. 
Water. | 
The odours of chte 
The electric matter. 
437. Another volatile element of 
| perſpiration, ſomething 
of an alkaline nature. 
438. The quantity of perſpiring 
liquid. 
439. Of what uſe the quantity 
of perſpiring liquid is. 
What things augment or 
diminiſh it, and what 
follows from thence. 


440. How ſweat benefits or 


hurts the body. 
441. The uſe of perſpiration. 
442. Inhalation, by what argu- 
ments it is proved. 


| 443+ How it is proved that both 


the exhaling and inha- 
ling veſſels' may be con- 
trated” and relaxed by 
| the power of the nerves. 


XIV. 


TASTE. 


445+ The tongue in geen 
Firſt kind of its papillæ. 
446. The 


444. That taſte is chiefiy ex- 
erciſed by the tongue. 


— 
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446. The fungiform papillæ. 

The conical ones. 

Others which intervene. 
447. The nerves of the tongue. 
448. The arterious and nervous 
villi which run between 
them. 

449. The covering of the tongue. 
450. The muſcles of the tongue. 


452. The manner of exerciſing 
the taſte, 
Flavours, and their cauſe. 
453- What things contribute to 
the perception of taſtes. 
454. That the ſpirits are reſumed 
either into the papillz or 
the abſorbing villi of the 
tongue. 24” 


451. The veſſels of the tangue. 455. The uſe of the ſenſe of 


taſte. 


C HAP. . 
Or: SM E 1 Ia 


456. The uſe of ſmell. 

457. That ſmell is exerciſed by 
the help of the mem- 
brane of the noſtrils. 

The nerves of that mem- 
brane. 

458. The arteries, membranes, 
and veins of the noſtrils. 

459. What the noſtrils are. 

The ſeptum of the noſtrils. 

460. The uppermoſt, middle, 
and loweſt oſſa ſpongioſa. 

461. The finuſes in general, what 
they are. 

The frontal finuſes. 
462. The ethmoidal ſinuſes. 
Ihe finus of the multiform 
bone. 


463. The ſinus of the maxillary 
bone. 
464. The mucus of the noſtrils. 

The ſinuſes abounding in 
mucus can evacuate it in 

- 1 ſituation of the bo- 
y. | 
465. The noſe and its muſcles. 
466. The manner of exerciſing 
the ſenſe of ſmell. 

In what things it agrees or 
diſagrees with the ſenſe 
of taſte. 

467. The ſtrength of odours. 

The parts of the noſtrils 


which primarily belong 


to the ſenſe of ſmelling. 


CHAP. XVI. 
Tus HEARING. 


468. The reaſon of the diffe- 
rence between the organ 
of hearing and that of 
the other ſenſes. 


469. The lap of the ear and its 


Arts. 
470. The glandules and muſcles 
of the lap of the ear. 
471. The meatus auditorius. 


472. The ſkin and cuticle of the 
meatus. 


The glandules for ſeparat- 
in 4 wax, and the wax 


itſelf. | 
73. 477. Air, according to the 
F natural philoſophers. 


474. Tones. 


475. The velocity of ſonnds. 
N 3 8 476. Sym- 
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476. Sympathetic tremors. 
The ſtrength of ſound. 
Echo. 
477. How ſound rebounds from 
| hard bodies. 
The reaſons of the tenen 
and weakneſs of ſounds. 


478. The collection of ſounds in 


the meatus auditorius. 
479. The membrane of the n. 
panum. 


That the ſounds ſtrike up- 
on it after their ultimate 


reflexion in the meatus 


| auditorius. 
480. The tympanum. 
481. That the four little bones 


which perform the office 


of hearing are placed in 
the tympanum. 
The malleus. 
482. * muſcles of the malle - 


The effects of a ruptured 
membrane of th Wire 
num. 

483. The incus. 
484. The ſtapes and its muſcle. 
485. The little round bone. 
486. That various canals go out 
of the cavity of the tym- 
panum. 
A certain appendix to the 


ha Br hg 
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tympanum, of the figure 
of a gnomon. | 
Small cells above the ma- 
millary proceſs, and in 
the proceſs itſelf. 


487. The tube. 


488. That two other paſſages 
lead from the tympanum 
into the labyriath. 

The oval feneſtra. 
The veſtibulum. 


489. The ſemicircular canals. 


490. The round feneſtra. 


The cochlea. 

491. The veſſels of the organ of 

hearing. 

492. The nerves belonging to 
this organ remain to be 
deſcribed. 

The ſeventh pair of nerves, 
aancl its hard portion. 
The nerves of the 1 of the 


car. 


493- The ſoft branch of the ſe- 


venth pair of nerves. 


494, 5. Various things con- 


828 tlie ſeat of hear- 
in 


496. What things are more cer - 


tainly underſtood con- 
cerning this matter. 
497. The diſtinction and grate- 
fulneſs of ſound. 


XVII. 


SIGHT. 


498. The difference between 
ſight and heariog. 

That the organ of Gght 

oY 18 neceſſarily tal 


| 499- The eye-brow. 
500. The palpebræ. 
The conjunctiva. 
The nerves and arteries of 
the palpebræ. 


501. The . 


The levator muſcle of the 
ſuperior palpebra. 
The orbicularis palpebra- 
rum. 
- $02, The cilia. 
503. The Meibomian ſebaceous 
plands. 
504- The tears and their foun- 
| tains, 


Foß. The 


1 


Foß. The duct of the lacrymal 
lands. 

The effects of the contrac- 
tion of the orbicular 
muſcle. 

506. What becomes of the tears. 
The caruncula lacrymalis. 
The third palpebra. 

The punctum lacrymale. 

507. The ductus lacrymalis. 
The lacrymal ſac. 

The naſal duct. 

508. The figure of the eye. 
The orbit. 

The fat poured out around 
ik, 

509. The optic nerve. 

Its progreſs. 

510. What afterwards becomes 

of that which touches the 
eye. 

511. The ſelerotica. 

The cornea. 

512. The choroides. 

The Ruyſchian lamina. 

The ciliary cirele. 

The pupil. 

The iris. 

The uvea. 

The membrane covering 
the pupil in the fetus. 

513. The motion of the iris. 

514. The cihary ligaments. 

515. The retina. | 

516. The humours of the eye. 

The vitreous humour. 

5 17. The cryſtalline lens. 

518. The aqueous humour. 

The arches of the eye. 
5 19. The ſtraight muſcles of the 


eye. 
520. The oblique muſcles of the 
"i; 
$21,522. The nerves of the eye. 
521. The ophthalmic branch of 
the fifth pair. 
522. The branches of the third 
| pair. 
523. The motion of the eiliary 
| | 2 
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proceſſes. | 
524.527. The arteries of the eye. 


528. The veins of the eye. 

529. Light in general. 

5 30. That light conſiſts of rays 
ſhewing different colours. 

531. The colours proper to every 

y, whence they come. 
Opake bodies what. 

532. 7 refraction happens, 
and what it is. 

533. When rays fall on a con- 
vex ſpheric body, which 
of them are refracted, 
and which reflected. 

The focus of the refracted 
dne. 

534. What rays falling upon the 
cornea are . „ 0 or 
being refracted are ſuffo- 
cated or come to the lens. 

535. How the rays are refracted 

| in their paſſage through 
the cornea and aqueous 
humour. | 


536, How they are refracted by 


the cryſtalline humour. 

538. How they are refracted by 
the vitreous humour, and 
are at laſt collected up- 
on the retina. 


5 39. Whether objects are rather 


painted on the choroides. 
540, 541. How the eye 1s 
thought to accommodate 
itſelf to the various di- 
ſtances of objects. 
542. But that nothing of this 
kind happens. 

43. Myopia. | 
Oy The 5 this diſorder. 
545. Preſbyopia. 

546. The remedy for preſbyopia. 
547. That a medium between 
ſhort and long fighted- 

neſs 1s beſt. | 
548. In what manner we judge 
of the magnitude of ob- 

jects. 

8 2 549. The 
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5 549. The force of the light and 


its effects. 


is eſtimated. 
551. Diſtance. 
552. How we perceive gibbous 


objects. 


553. In what manner we judge 


CHAP. 


11 d 2% 
of the ſituation of the 


N parts of objects. 
550. How the place of an 1 020 554. That the images of objects 


remain for a little time, 

even after the objects 

themſelves are removed. 

555. Various queſtions concern- 
ing viſion. 


XVIII. 


INTERNAL SENSES. 


558. That ſenſation then hap- 

pens when a new thought 

ariſes in the mind by the 

reuſſion of a nerve. 

'That that thought is not 

the image of the object 
affecting the nerve. 

That thence an arbitrary 

connexion ariſes between 

the changes produced in 


the nerves and the 
thoughts produced in the 
mind. 


Why, notwithſtanding this, 
what we perceive of this 
wore: is not falſe. 
hat things are joined to- 

180 gether While ns think. 

5 58. That the changes produced 
by objects in the nerves 
remain a long time in 
their origin. 

The preſervation and order 
ol theſe traces. 

559. Imagination, what it is. 

560. Memory. | 

561. At what times of life the 
memory and imagination 
flouriſh, aud when My 
decay. 

562. Thought and attention. 

Judgment and genius. 

The ſprings of error. 


what ĩt Na and by 


What it is weakened. 

564- What ideas moltly affe® 

the will. 

565. The affections of the mind. 
Effects of the affections of 
the mind. 

566. The cauſes of theſe effects. 

567. That the paſſions of the mind 

are faithfully expreſſed 

in the countenance. 
Phyſiognomy, whence it 
. ariſes. 

568. Conſent of parts, whince it 

ariſes, 

569. That the nature of the ſoul 

is different from the body. 


570. That the ſoul, however, is 


moſt cloſely connected 
with the body. 

571. That we have no occaſion 
to be aſhamed of our ig- 
norance of the reaſon of 
this connexion. 


572. By what arguments chiefly 


thoſe are perſuaded who 
ſeek for the origin of all 
the motions aud actions 
ii the body from tlie ſoul. 
573. 576. Objections againſt 
that opinion. 


577. Watching. 
gleep. 


578. Dreams. 
563. Soundneſs of judgment, on 


That with theſe, ſome vo- 
luntary motions are ſome- 
times 
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times conjoined. 
579. What actions continue to be 
carried on during ſleep. 
580. How the mechanical cauſe 
of ſleep is to be diſcovered. 


The phenomena of watch- 


ing and ſleep. 

581. 584. What things contri- 
bute to ſleep, and what 
produce it. 

385. The proximate cauſe of 

| _ ſleep. 


586, 587. That this is confirmed 
by the cauſes of watch- 
ing, and what theſe 
cauſes are. | 

588. That the ſeat of ſleep is not 
in the ventricles of the 
brain. | 

Why the vital actions go on 
in the time of ſleep. 

589. The effects of ſleep. 

590. Various queſtions concern- 
ing the nature of ſleep. 


CH AP. x 
MANDUCATION, SALIVA, axv DEGLUTITION. 


591. That moſt kinds of food 


ſtand in need of mandu- 
cation. 

592. That therefore moſt ani- 
mals are furniſhed with 
. 

Their ſtructure iu general. 

593. That mankind, on account 

| of their diverſity of food, 
have different kinds of 
\ teeth. 
The inciſors. 

594. The canine teeth. 

595. The grinders. | 

596. That the teeth are fixed in 
the jaw-bones. 

The various motions and 
articulation of the lower 


jaw. 
597. The levators of the jaw. 
The pterygoideus externus. 
598. How the jaw is depreſſed. 


599. The powers of the levator 


muſcles. 

The muſcles producing a 
latera] and circular mo- 
tion of the jaw. 

600. The cheeks. 
I be lips. 
The mouth. 5 
The ſituation and mobility 


of the tongue in the 
mouth. 

601. The liquor poured upon 
the aliments during ma- 
ſtication. 

Its fountains. 
That the ductus inciſivus is 
| blind. 

602. The ſaliva. 

603. The parotid gland. 

The gland called the accel-. 
ſory one. 

604. The maxillary one. 

The ſublingual gland. 

605. That theſe, when comprel- 
ſed, pour out their liquor 
during the time of ma- 
ſtication. 


Which compreſſion only 


produces the appetite. 
606. That the aliments are tri- 

turated with ſaliva and 
air during the time of 
feeding. | 

That thus they are render- 
ed ſapid. 

That the volatile parts are 
thus reſorbed. 


. 607. The motion of the tongue 


for revolving the aliment 
from one part of the ca- 
vity 
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os hyoides. 
609. The 3 raiſing the os 
bhbyoides. | 
610. The muſcles of the cheeks 
and lips. 

611. The aliment being chewed 
is then collected by the 
tongue, and protruded 
towards the fauces. 


612. How the food is carried 
from the mouth into the | 


fauces. 
How the entry into the 
larynx is cloſed. 


5613. The pharynx. 
614. The muſcles dilating the 


pharynx. 
61 5. How we take care that no 


food falls into the larynx. 


The velum of the palate. 
The uvula. 
616. How the return of the ali- 
ment into the mouth is 


1 N E X. 
vity of the mouth to an- 

_ ' other. 

608. That the tongue is direQted 


by the os hyoides. 
The muſcles depreſſing the 


prevented. 
How the epiglottis and 
uvula are erected after 
they have been depreſſed. 

617. The powers which preſs the 
aliments downward by 
the pharynx, 

The action of the aryte- 
noid muſcles. 

618. The mucus of the pharnyx, 
and the various ſprings 
of it. | | 

619. The tonſils. 

The _ of them exceed- 
ingly ro 

That vi neighbourin 
parts are full of mucous 
organs. | 

The more fluid mucus of 
the œſophagu 

The veſſels of th the confile, 

pharynx, and œſophagus. 

619.“ The eſophagus. 

620. The paſſage of the aliment 

through the œſophagus. 

621. The contraction of the up- 
per orifice of the ſto- 
mach. 


© „ 
Tur ACTION oF ThE STOMACH on THE ALIMENTS. 


622. The ſituation, Ggure, and 


bigneſs of the ſtomach. 
623. The viſcera in the neigh- 
bourhood of the ſtomach. 


624. The external membrane of 


the ſtomach. 
The firſt cellular coat. 


625. The muſcular coat of the 


Romach. 


The ligaments of the pylo- 


rus. 


626. Another cellular coat. 


The nervous coat of the 
ſtomach. 


The third cellular coat. 


The villous coat. 
'The valve of the n 
The pores of the villous 
coat. ; 
627. The arteries of the ftowach. 
628. The diſtribution of the ar- 
teries through the coats 
of the ſtomach. 
629. The veins of the ſtomach. 
630. The nerves of the ſtomach. 


631. The. lymphatic veſſels of 


the ſtomach. 
632. The inorganic pores of it. 
633. A mucus anointing the vil- 
| lous membrane. 


The 
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The limpid humour which 
the arteries diſtil. 

634. The preſſure of the dia- 
phragm and muſcles of 
the abdomen on the ſto- 
mach. | 

635. The neceſſity of meat aud 

| drink. 

636. The phenomena of hunger. 
637. New chyle, the uſe of it. 
638. The cauſe of hunger. 

639. The ſeat of thirſt. 

| How it is excited, 

How quenched, + 

640. The pleaſure of taking 

food 


641. That we ought to inquire 


why a diet is required 
conſiſting of two kinds 
of aliments. 1 
642. Why fleſh is required. 
643. Why vegetables. 
644. Drink. 
645. Pickles and ſauces 
646. Preparations of aliments. 


647. The meaſure of food. 


648. The _—_ which happen 
to the 
mach. 


649. What hinders the food from 


degenerating into a full 
acidity in the ſtomach, 


That there is no kind of fer- 
ment here. 


650. The periſtaltic motion of 


the ſtomach driving the 
aliment into the inte- 
ftines. | 

651. The more powerful force of 
the diaphragm and ab- 
dominal mulcles. 

In what order and time the 
aliments go out of the 
ſtomach. - | 

652. What portion of drink in 
the ſtomach is abſorbed 
into the veins. 

653. Vomitin s 

654. A conſideration of the or- 

„ 


CHAP. XXI. 
Tu E OM ENT UM. 


655. The peritonæum and its 
circuit, 


656. That the cellular texture 


placed round the perito- 


næum is continued into 


the capſules. | 
Its communications with 
other parts. 
657. The productions and liga- 
ments of the perito- 
næum. 


By the ſeparated laminz of 


the peritonzum the viſ- 
cera are ſurrounded, and 
kept firm and defended 
in motions and concuſ- 
ſions of the body. 
658. 659. The meſocolon. 


660. That the meſocolon and 

meſentery are hollow. 
The ſlender purſes of the 

meſocolon. 

661. The meſentery. 

662. What things are found in 
all parts of the meſen- 
tery and meſocolon. 


| 663. That many parts come un- 


der the name of omen- 
tum. 
Their nature in general. 
A membrane coming from 
the external membrane 
of the colon, and loſing 
itſelf in the fiſſure of the 
liver. 
The natural mouth, and 


common 


ood in the ſto- 
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common gate of the o- 
menta. 
| 664. The leſſer bepatico-gaſtric 
omentum. 


665. The anterior lamina of the 
greater gaſtro - colie o- 
mentum. 


5 666. The poſterior lamina of the 


ſame. 
667, The omentum colon. | 
668. That it is common both to 
the omentum and meſen- 
tery to prelerye the fat. 
How it is proved that this 
fat is received into the 


IN. D E X. 


669. The arteries of the omen- 
ta. 

670. The nerves of the omenta. 
671. The arteries of the meſen- 
tefty and meſocolon. 

672. The veins of the omentum 
and meſentery. | 
The lymphatic veſſels of the 
omentum. 
673. Other uſes of the omen- 
tum, 
674. The uſe of the meſentery. 
675. The water reſorbed 71. 
veins of the meſentery, 
what ſort it is, and what 
it contributes to the bile. 


CHAP. XXII. 


yeins. 
. 1 R 

676. The ſubſtance of the N 
Its figure. 5 
Connection. | | 
Its ſituation, bulk, and 

number. 

677. The arteries and veins of 
the ſpleen. 

678. The lymphatic wy of the 

| e | 


SPLEEN. 


679. Its nerves, 
680. Its internal ſtructure. 
The ſurrounding mem- 
; brane. 
681. That the ſpleen contains a 
great deal of blood. 


"Js nature. 


682, 83. The uſe of the ſpleen. 


684. ee —— it. 


CHAP. XXIII. 


ny” 


685. The pancrentic j juice. 
686, The ſituation and figure of 
.._ the pancreas. 
Its ſtructure. 
Its veſſels. 
Its nerves. 
687, The pancreatic duct. 
688. The quantity of . 
liquor. 


PANCREAS. 


The powers by which i it is 
- expelled. 
The perpetuity of the pan- 
_  creas is an argument of 
its utility. 

' Whence the efferveſcence 
with the bile is produced. 
688.“ The utility of the pan - 

ereutic * 


CHAP. 
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Tus LIVER, GALL-BLADDER, AND BILE, N 


. 689. The bulk of the liver. 
The tituation of the hver 


by reaſon of the dia- 


phragm. 
The ligaments from it. 
Other gam ents. 
How it can be moved. 
Its common membrane. 
690. How the liver is ſituated 
with reſpect to the colon, 
kidneys, duodenum, ſto- 
mach, and pancreas. 
691. The ſhape of the liver. 
692. he furrows of the liver. 
Its lobes. 
693. 'The arteries of the liver, 
694. The umbilical vein. 
The ductus venoſus. 
695. The large trunks of the ve - 


na port arum. 


696. The capſule of the vena 


portarum. 


The diviſions of the branch- 


es 

That theſe branches perpe - 
tually accompany the he- 
patic artery. 

The proportion of the 
branches of the vena 
portarum to its trunk. 

697. The branches of the cava. 

The proportions of its 
branches to thoſe of the 

vena portarum. 

Phe trunk of, the vena 

Cava. 

The ſmaller veins creepin 

9 the ſurface of the li- 


698. The 7 of the blood 


XXIV. 
liver. : 
701. 3. The internal ſtructure of 


the liver. 

704. How it happens that the 
bile is nat ſecreted from 
the hepatic artery, but 

| from the vena portarum. 

705. How the ſecreted bile is 
driven into the biliary 
duets and through them. 

706. The ſtructure of the biliary 
duct. 


Its irritability and ſenſa- 
tion, : 
707. The duQus choledochus. 
708. The ductus cyſticus. 
The gall- bladder. 
Its ſituation. 


709. The ſhape of the gall-blad- 
der. 
The wrinkles of the ductus 


cyſticus, 

710. The coats and e 
pores of the * blad- 
der. 

The exhalation of the arte 
tries into the bladder. 
That the bile exſudes thro? 

inorganic pores. 

711. That in man, no ducts come 

from the liver into the 

all-bladder. 

hat the bile flows into 
the inteſtine both from the 
| liver and from the gall- 
bladder. 

That all the bile is not ſrſt 

' conveyed to the gall- 

bladder. 

The quantity of bile. 


711.0“ 


through the vena porta - How often the bile flows 

: rim. into the bladder. 
699. The nerves of the liver. That the bile is not ſecre- 
700. The lymphatic veſſels of the ted by its proper veſicle, 
3 T 712. The 


—— 
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712. The return of vitiated bile 
into the blood. 
713. The change which the bile 
undergoes in the cyſtis. 
r it returns to the gall- 
bladder, when there is no 
uſe for it in the inte- 
ſtines. 
714: The powers which expreſs 
> "INE bile from the gall- 


c CHAP. 
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| bladder. 
715. The qualities, elements, and 
offices of the bile. 
716. Where the bile goes off. 
That it ſometimes comes in- 
to the ſtomach. 
The coagulation and uſe of 
the bile in the fetus. 
717. The proper uſe of the liver 
in the fetus. | 


XXV. 


Tur SMALL INTE STINES. 


118. The ſmall inteſtines i in ge- 
-..-- neral. 
Their diviſion. - 
7400 The duodenum. 
That in it chiefly the bile 
and pancreatic juice are 
mixed with the aliments. 
720. The ſeat of the remaining 
5 of the ſmall inte 
| ne in general. 
> . 270 The ffructure of the 
ſmall inteſtines. 
721. The external coat. 
The firſt cellular one. 
722. The muſcular coat. 
Ky 7 3 Another cellular coat. 
The nervous ct. 
The third cellular cont. 
The villous coat. 
Its folds, 
| 724. The villi of the inteſtines. 
725. The veſicles of the villi. 
your The larger pores of the vil- 
lous coat leading to the 
mucous glands. 


727- 'The — de- 


3 mucus. 


728. 730. The arteries of the 

ſmall inteſtines. 

730. The arteries of the duode- 
num. : 

731. The veins of the ſmall in- 
teſtines. 

How it is proved that theſe 
abſorb a thin humour 
from the inteſtines, 

732. The nerves of the ſmall in- 
teſtines. 

733. A liquid flowing from the 
arteries into the cavity of 
the inteſtine. 

Its quantity. 

The uſes of the mucus of 

| the ſmall inteſtines. 

734, 5. The periſtaltic motion. 

736. The changes which the 
food undergoes in the 
ſmall inteſtines, 


737. The office of the ſmall in- 


teſtines in general. 
738. The nc cauſes which 
change the aliments in 
the ſmall inteſtines. 


CHAP. XXVI. 
Tos LARGE INTESTINES. 


| wh 39. ber remains of the food af- 
DAE IT TOES the chyle is extracted. 


740. How the ileon moves itſelf 
towards 


K 
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towards the colon. 
The valve of the colon. 
741. The blind extremity of the 
colon. 
The appendix. | 
The change of ſtructure 
which happens to the cæ- 
cum in an adult from 
what it is in the fetus. 
That the fetor of the inte- 


teſtines begins chiefly 


there. 
742. The ſituation and connec- 
tions of the inteſtinum 
colon. | 
743. The ſtructure of the colon 
in general. 
Its ligaments. 
744. The cells of the colon. 


The wrinkles, follicles, and 
pores of its villous mem- ” 


rane. . 0 
745. The veſſels of the large in- 


teſt ine. 


746. The diviſion of the veſſels to 


the large inteſtines. 
The 4 whey and reſorp- 
tion from theſe. 
The hemorrhoids. 


747. The e ere veſſels of 


the 4 inteſtine. 
That chyle is ſometimes ob- 
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ſerved in theſe. 

748. The nerves of the large in- 
teſtines. 

749. The feces of the inteſtinum 

| colon. 

The periſtaltic and anti- 
periſtaltic motion of the- 
colon. | 

Flatus. 

750. How the ileon is ſhut up. 

The paſſage of the feces: 
through the colon. 


751. The ſituation and duct of 


the rectum. 
752. The external and muſcu- 
lar coat of the rectum. 
753. The internal ſpincter of the 
anus. 
The villous coat of the rec- 
tum. 
Its folds, and mucous glan- 
dules. 
The ſebaceous glandules of 
the anus. 
754. The external ſphincter of 
the anus, and its action. 
How the anus is naturally 
contracted. 
755. The levator muſeles of the 


anus. 


756. 'The excretion of the feces. 


757. The fcces themſelves. | 


XXVII. 


Tus CHYLIFEROUS VESSELS. 


758. The nature of the chyle. 
759. The abſorption of the 
| chyle, and its paſſage 
through the lacteal veſ- 
ſels. | 
In what animals lacteal veſ- 
ſels are found. 
How they are diſpoſed in 
the different inteſtines, 
760. The valves of the lacteals. 
The cauſes of the chyle's 
. 3 


3 The paſſage of the 


motion through the coats 

of the inteſtines. 
761. The glands of the meſen- 

tery. 
That the chyle goes from 
the inteſtines to theſe 
_ glands. | | 
762. What happens to the chyle 
in the glands of the me- 
ſentery. 


3 teals 


— > — 2 — 


lace 


3444 
teals from the meſenteric 


glands to the receptacle 


of the chyle. 
764. How the paſſage into the 


receptacle of the chyle 


is demonſtrated. 
765, 6. The thoracic duct. 
767. That the chyle comes into 
the blood through the 
thoracic duct. 
568. The cauſe of the motion of 
. the chyle in general. 
769. The chan ge of the chyle 


CHAP. 
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during its circulation 
with the blood. 
That in the inteſtines there 
are not lacteal and lym- 
_ veſſels of different 
inds. 
15 That the lymphatie veſſels 
abſorb water after the 
time of digeſtion is ex- 
pired. 
5 it the thoracic duct 
brings back the lymph 
of the whole 7 


XXVII.. 


PE KIDNExS, BLADDER, Aup URINE. 


771. That a part of the water 
brought into the blood 
by the chyle. is ſtrained 
through the kidneys. 
772. The ſituation and con- 
nexion of the kidneys. 
"Their figure. 
External membrane. 
| Their fat. | 
ments. 
773. The arteries of the kidneys. 
774. The veins of the kidneys, 
The quick paſſage of the 
blood from the arteries 
into the veins. 
The veins of the renal fat. 
775. The lymphatic veins of the 
kidneys. 
776. The nerves of the kidneys. 
777. The renal capſule. 
778, 80. The internal ſtructure 
af the kidney. 
778. The ſtructure of the corti- 
cal part. 
The uriniferous veſſels. 
The glandules. 
779. The papillæ of the kidneys. 
780. The infundibula, or funnels. 
The pelvis. 
781. The — 1 of the urine, 
The quantity of the urine. 


782. The elements of the urine. 
783. How the ureter moves the 
urine forward. 
The ureter itſelf. 

784. How it is proved that the 
urine is ſeparated in the 
kidneys, and deſcends by 
the ureter into the blad- 
der. 

785, That the urine cannot de- 
ſcend by other paſſages. 


786. The fituation of the urinary 


bladder. 


787. The figure and magnitude 


of the bladder. 
788. The firſt cellular coat of 
the bladder. 


Its longitudinal muſcular 
fibres. 


789. Its other muſeular fibres. 


790 The eontractile power of 
: the bladder. 
791. The ſecond cellular coat of 
the bladder. 6 
The nervous coat. 
The innermoſt coat of the 
bladder, | 
'The mucus of the adder, 
and its ſprings. 
792. The veſſcls and nerves of 
the bladder. 
792. The 


and abſorbs water thro” 
| its inorganic pores. 

794. That the urine flows thro? 
the ureter intothe bladder. 
That it remains there. 

The cauſes retaining the 
urine. 

795. How the urine is expelled. 

796, That various noxious mat- 

a ters are thrown off by the 

urine. 
The conſequences of a re- 
_ tention or ſuppreſſion of 
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The lymphatics. | | 
793. That the bladder tranſmits 797. The urethra in general. 


urine. | 


798. The parts receiving and 
ſupporting the urethra. 
he various capacity and 
figure of the urethra. 


799—802. The muſcles gover- 


ning the urethra. 


803. That the pyramidal muſcle 


has no effect in drawing 
the bladder downward. 


804. The mucus of the urethra, 


and its various ſprings. 
805. The ſtone in the urinary 
bladder. 


XXIX. 


Tu MALE GENITALS. 


806. The reaſon of the ſituation 
of the genital parts. 
307. A conſideration of the order. 
The various ſituation of the 
teiſticles. 
808. The ſcrotum. 
The dartos, 
809. The cellular texture of the 
{crotum. 
The cremaſter. | 
810. The vaginal coat of the 
teſticle. 

The tunica albuginea. 

811. The figure and ſituation of 
the epidydimis. 
$12. The ſpermatic artery. 

The abdominal ring. 

The paſſage of the ſperma- 
tic cords from thence to 
the teſticle. 

The ſmall arteries to the 
coats of the teſticle. 


813. The diftribution of the ſmall 


arteries thro” the teſticle. 
That the arteries have no 
anaſtomoſes with the 
 ſpermatic vein, 
The motion and quantity 
of the bloodin the teſticle. 
814. The ſpermatic vein. 


815. The veſſels of the external 
coverings of the teſticle. 

816. The nerves of the teſticle. 

817. The lymphatic veſſels of 
the teſticle. 


818. The internal ſtructure of 


the teſticle. | 
819. The ſtructure and wander- 
ing veſſel of the epidydi- 
mis. 
820. The motion of the ſeed. 
821. The vas deferens. 
822. The veſicula ſeminalis. 
823. The ſemen. 


824. The animalcules of the ſe- 


men. 


82 5. How theſe come to be in 


the ſemen. 
826. Whence the ſeed comes. 
Of what humours it is com- 
poſed. 


What is generated in the 


teſticles 18 only prolific. 
How long the ſemen is pre- 
ſerved in the veſſels. 
827. That a part of the ſemen is 
abſorbed, and its effects. 
How the ſemen is retained 
in the veſſels. 
| 828. The 


| 
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828. The quantity of ſemen. 
'That the ſemen comes from 
the teſticle into the ſemi- 
nal veſſels. 


| | 829. The proſtate gland. 


Its liquor. 
829. The three dilatations of 
the urethra; its various 
direction; its coats. 


"1 [ Omitted, by miſtake, in its proper 


place. 


4 829. The urethra, tho? in ge- 


cc neral of acylindric figure, is yet 
et dilated into three pretty large 
ec cavities. The firſt is in the pro- 
ec ſtate, about the ſeat of the ca- 
& put gallinaginis; the other is in 


«« the bulb; and the third in the 


dc beginning of the glans. Its 


4 duct is generally horizontal at 


« firſt; it then aſcends along the 


« offa pubis; and, laſtly, in man 


« it is pendulous, except during 
te the time of venery. It is con- 
cc tinued from the nervous coat 
&« of the bladder, and is covered 
4c inwardly with a very ſmooth 
& cuticle, between which and 


«© the nervous coat is interpoſed 


« a cellular texture.“ 


N D E X. 


830. The cavernous bodies of 
the urethra. | 

831. How it is proved that the 
— is poured into this 


Ys 
832. The cavernous bodies of the 
the penis. : 
833. Theteguments of the penis. 
e prepuce. N 
The odoriferous glands. 
The ſuſpenſory ligament. 
834. The uſe of the penis. 
835. The erection of the penis. 
Its exciting cauſes. 
836. The arteries of the genital 
parts. | ; 
837. The veins of the ſame parts. 
838. The lymphatic veſſels of 
the penis. ; 
The nerves of the genital 
parts. | 
839. The immediate cauſe of the 
erection of the penis. 
840. The expulſion of the ſemen 
| into the urethra. | 
841. Its expulſion from the ure- 
thra. 
That this action is moſt 
violent, and next to a 
convulſion. | 


CHAP. XXX. 
Tus VIRGIN WOMB. 


842. The ſituation of the uterus 
| in the pelvis. A 
How the uterus is tied to 
the peritoneum. 
The broad ligaments. 
843. The body, neck, and inter- 


nal mouth of the uterus. 


844. The tubes of the uterus. 
845. The ovaries. 


846. The eggs in the ovaries. 


847. The round ligament of the 


| | uterus. 

848. The arteries of the uterus. 
849. Its veins. 
850. The internal veſſels of the 


uterus. ; | 
851. The lymphatic veſſels of the 
uterus, | | | 
852. The uterine nerves. | 
853. The age at which the men- 
ſes begin to flow. 
854. TI phenomena of the men- 
ſes. WIS WS | 
The duration of the flux. 
The periods at which they 
return. | 
855. That the menſtrua] blood 
flows from the veſſels of 
the uterus itſelf. | 


E 
The nature of the menſtrual 


blood. | 
That the uterus being ob- 
ſtructed, the blood flows 
out through the vagina, 
and thro? other parts. 
856. Whether the moon, fer- 
ments, or the venereal 
deſire, are the cauſes of 
the menſes. 
857. The female body in general. 
The pelvis and its veſſels, 
in as far as they differ 
from the fabric of the ſi - 
milar parts in a man. 
How the paſſage of the 
blood through the uterus 
is thence affected. 

859. The inferior limbs, pelvis, 
| and uterus, of a female 
child newly born. 

How the ſtructure of theſe 

is changed in the adult. 

The effects of theſe changes. 

860. That a plethora is gene- 
rated in both ſexes when 
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the 2 of the body 
ceaſes. | 

That this, in males, goes 
off by the noſtrils. 

That in women it finds an 
eaſier paſſage by the ute- 
rine veſſels. 

That there are other effects 
of this determination of 
the blood. 

How the quantity of the 


menſes is increaſed or di- 


miniſhed. 
861. The quantity. of the blood 


| ſent out. 


The remiſſion and return of 


the period. 
Why the period is com- 
monly fixed ta a month. 
Why the menſes ceaſe to 
flow altogether. 
Why brute animals have 
no menſes. | 
Why men want them. 
862. Why the breaſts ſwell out 
at the ſame time. 
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863. The difficulty of treating 


this ſubject properly. 
The order of treating it. 
864. The moſt ſimple animals 
5 which have no ſexes. 
How they produce their 
young ones. 
865.Oviparous animals of one ſex. 
866, 7. Animals of two ſexes 
joined in one. 
866. What animals impregnate 
themſelves. 
867. Animals of this kind which 
ſtand in need of one ano- 
| ther's aſſiſtance, 
868. Animals with two ſexes di- 
vided. 


869. Conſequences which follow 


from what has been ſaid 


concerning the origin and 
texes of animals. 
870. Cauſes of the deſire of ve- 
nery. 
871. The vagina, and its ſituation. 
The hymen. | 
The carunculæ myrtiformes. 


87 2. The ſtructure of the vagina. 


873. The nymphæ. 
The elitoris. 
874. The conſtrictor muſcle of 
the mouth of the vagina. 
875. Coition. | 
What happens to women 
during the timeofcoition. 
876. The ſprings of the mucous 
liquor thrown out in co- 
ition. 


That 
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That the tubes in coition 
are erected, and moved 
towards the ovarium. 


877. 8. What changes take place 


in the ovarium at that 


time. 
The corpus Wg 
$78. How it is proved that the 
5 tube preſſes out the egg, 
abſorbs it, and carries it 
- towards the uterus. 


679. The feelings of the future 


mother while theſe things 
are performed. 

How it is proved that con- 
ception takes place i in the 
ovarium. 

880. Why the uterus is thought to 
be ſhut after conception. 

| Whenee the complaints af- 

ter conception ariſe. 

155. The original ſtamina of the 
newanimal. whether they 
are from both parents, 
and the mixture of ſeeds 
_ coming from alt parts of 
the body. 


882. Whether they are only from 
| the male and ſeminal 2 


worms. 
883. Whether the beter does not 
proceed rather from the 
mother. 


| 884: Hypotheſes concerning the 


formation of the new.a- 
nimal. 


m_ What can be more certain 


I bros eoncertingthis 
matter. 


886. The ſtate of the embryo 


© «before conception. | 
How it is changed by the 
male ſemen. 
887. Obje&ions from moles, ol 
no weight. 


| $99, The change of the egg 


when brought into the 


uterus. 


Its inoſculation with the 
uterus, 

889. The contents of the egg at 
that time. 

A defcription of the fetus 
during the firſt days of 
Conception. 

2285 The increaſe of the egg 
and the fetus until the 
placenta is completed. 

Deſeription of the comple- 
ting of the placenta. 

891. The placenta, and its con- 
nection with. the ute · 
rus. 

892. The eden. 

893. The middle membrane. 

894. The amnion. 

895. The vmbilical vein by which 
nouriſhment is conveyed 

to the fetus, 
The cord. 
896. The umbilical arteries. 
That theſe with their veins 
and cellular texture form 
the placenta. 
That the blood goes out 
from the placenta into 
the veins of the uterus. 
897. Whether the fetus takes in 
the liquor of the amnion 
bythe mouth, and is nou- 
riſhed by it. 
What is the ſource of this 
liquor. 


898. Tue exerements of the fe- 


tus. 


899. Whether there is no allan- 


tois in the human race. 

That they certainly have 
an wachus. 

That the urine is perhaps 
. depoſited in the cellular 
texture'of the cord. 

900. That fome compendium of 

the anthropogenia, or for- 
mation of the nun is to 


be gn | 
901. What 
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901. What parts are formed at 


the very firſt beginnings 
of the 8 N 


902. The proportion of the fluid 
to the ſolid parts at that 
time. | 

903. The nutritious juices acce- 
ding to it. 


How the blood and reſt of 


the humours are perfec- 
ted. i 
904. How the ſolid parts in ge- 


neral are formed. 


905. That the veſſels are the old- 


eſt parts of the human 
body. 
How they are pr.duced. 
906. What veſſels are at firſt 
completed and become 
conſpicuous in the pri- 
meval fetus. 
What are as yet involved 
__ andlie hid, 

907. That the motion of the 
| heart accedes to this kind 
of embryo. 

That the heart is very large 
at firſt in proportion to 
the reſt of the body. 

Its pulſations are moſt 
powerful for diſtendin 
and lengthening the e 


+ fel. 
908. What is oppoſed to this 
power of the heart. 
How the arteries are then 
affected. 
9og. That the fetus grows moſt 
qyvickly. 
The cauſe of this quick in- 
ereaſe. | 
910. That the embryo is formed 
during its growth. 
910. 14. By what cauſes this is 
5 chiefly produced. 
910. Expanſion, 
911. Attraction. 
912. Preſſure. 
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913. The power of derivation. 
Of revulſion. 

914. The change of the humour. 

915. How the bone ſucceeds the 
cartilage and epiphyſis. 

916. Howa long bone is formed. 

917. How the flat bones are 
formed. | 

918. How a bone is produced 
from a gluten, 

That this gluten is depoſi- 
ted from the inmoſt ſub. 
| fiance of the bone, and 
not from the perioſteum. 

919. The perioſteum. 

920. The fetus during the firſt 
days of pregnancy. 

921. The thymus. 

921, 24. The proper circulation 
of the blood in the fetus, 
and the organs by which 
it is perfgrmed. 

925. Whether the fetus breathes 

in the womb. 
Whether it does ſo in the 
vagina. | 

926. The changes which hap- 
pen to the uterus during 
the time of pregnancy. 

The different ſituations of 
the fetus. 

927. The complaints attending 

pregnancy. 
The — of delivery. 
928. The delivery itſelf. 
929. The number of fetuſes. 
Superfetation, | 

930. The looſening of the pla- 

centa. | 
Of the navel. 

931. The contraQtion of the ute- 

rus after delivery. 
The lochia. 
The ſwelling of the breaſts. 
944. The milk. 
Sympathy betwixt 
— 2 uterus. 

The breaſts. 
0 Their 


the 


330 
Their veſſels. 
And nerves. 
946. The lact iferous ducts in the 
breaſt. 
The nipple and its lactife- 
rous ducts. 
The circle W the 
nipple. | 
947. Suction. 
The coloſtra, or firſt milk 
after delivery. 
That milk may be produ- 
ced without a child. 
That the breaſts, after the 
menſes have ceaſed, be- 
come effete. 
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948. 52. The changes which hap- 
| pen to the child after | 
birth. 
948. Reſpiration. | 
The deflexion of the courſe 
the blood from the duc- 
tus arterigſus. 
949. The ſhutting up of the /o- 
ramen ovale. 
0B The ſhutting up of the um- 
biltcal vein and dudtus 
ve noſus. 
951. The contraction of the um- 
bilical veins, and aboli- 
tion of the urachus. 
952. Other changes. 


HAF. XN 
NUTRITION, GROWTH, LIFE, anv DEATH. 


953. Thatachild's growth is ſlow- 

er as it advances in age. 
Why the growth is conti- 
nually leſſened. 

954. That the heart grows leſs 
than any other part of 
the body. 

And becomes leſs irritable. 

955. The end of the inereaſe * 
the body. 

956. When this ſtate is ſaid to 

be preſent. 

957. How it is proved that all 
parts, even the moſt ſolid, 
are continually conſu- 

ming and changing. 

958. The cauſe of the deftruc- 

tion of the ſolid parts. 

959. How this waſte of parts is 
repaired. 

960. How the waſte of the cel- 
lular ſubſtance and moſt 
organic parts 18 repaired. 

961. How the free extremities of 
the parts are repaired. 


. 


962. Fatneſs. 
963. The beginnings of wy, 
964. The progreſs of decay. 


965. The diminution of the vis 


inſita and nervous power. 
966, 8. The change of the hu - 


mours. 


966. The decreaſe of the hu- 


mours. 
967. The corruption of the hu- 
mours. 
968. The increaſe of the quan- 
tity of earth in the hu- 
mours. 
969. Old age. 
970. Decrepit old age. 
97 1. Longevity. | 
972. Natural death from old age. 
973. The ſigns of death. 
974. That the carcaſe is deliver- 
cd to corruption. 
That the ſoul remains after 
death, and goes to that 


place where God com- 


n it. 
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